AB SRE 


“THE PERFECT APPLICATION OF A PRINCIPLE 


MER CO NORDSTROM VALVE COMPAN Y 
SUBSIDIARY OF THE MERRILL COMPANY... ENGINEERS 


Atianta- Healey Bldg. Charleston - W. Virginia Detroit - 2842 W. Grand Blvd. Los Angeles - 1709 W. 8th St. Pittsburgh - Clark Bidg. 
Boston - 250 Stuart St. Chicago - 176 W. Adams St. El Paso-111 So. Virginia St. New Orleans - Masonic Bldg. St. Lowis- 317 N. Eleventh St. 
Buttalo - 1 W. Genesee St. Dalias - Magnolia Bldg. Houston - Petroleum Bide. New York-11 W. 42nd St. San Francisco- 343 Sansome St. 

Denver - Republic Supply Company, 332 Continental Oil Bldg. Saginaw - Arthur C. Beckert, 112 Durand St. 

Honolulu - W. A. Ramsay Co., Lid., Fort & Queen Streets Sait Lake City - National Equipment Co., 101 West 2nd South St. 

Philadelphia - Brown, Wilson & Company, 1600 Arch St, Tulsa - B. V. Emery & Company, 216 E. Brady Street 

Factory - Oakland, Calif. ; : ' 
Canada - Peacock Bros., Ltd., Montreal, Toronto, Winnipeg, Vancouver. (Also Sydney, N. 8S.) Engtand - Audley Engineering Co., Ltd., Newport, Shropshiee. 
Buenos Aires. Argestine - General Electric, Soc. Anon., Victoria 618 Esq. Peru 


Here’s pipe that builds 


a reputation for qualit, 


materials and good 
workmanship ... . 


Faulty pipe will injure an established reputation. 
Faulty materials do not enable you to make the most 
of your skill. 


You owe it to your customer . .. you owe it to your- 
self ... to use pipe that is easily installed and gives 
years of trouble-free service. 


Chester . .. is a quality pipe that meets the most 
exacting conditions and requirements today. Chester 
is a pipe that builds a reputation for quality materials 
and good workmanship. 


Also makers of Genuine Wrought Iron Pipe and 
Copper Bearing Steel Pipe. 


Because of nearness to your market we can assure 
you of prompt and economical delivery of Chester 
Pipe. Write for full particulars. 


South Chester Tube Co., Chester, Pa. 


“Good Enough” Methods are Not Good Enough for 
CHESTER 


Ona 


-_ 


gph age oot: ssp opts ee ee UNITED OIL WELL SUPPLY CO. 712 KANE SUPPLY CO., Kane, Lawrence- 
side. tap Ania Galle” G. Bartlett 4. D. SWARTZ—I231 S. Evanston Street, _ G. Bartlett Bidg., Los Angeles, Calif. _—ville, Brookville, Pa. 
et en a hn Pe at PIPE & SUPPLY CO., Charles- PELICAN WELL TOOL & SUPPLY CO., 
Bidg.. Pittsburgh. Pa. eneee ank E. L. MOSELEY—2218 Mills St., Hous- ton, Danville, West Hamlin, W. Va.; Shreveport, La.; Kilgore, Texas. 
° — ton, Texas. Paintsville, Ashland, Allen, Preston- gGreaT NORTHERN TOOL & SUPPLY 
~~ a ag 30 Church St., New York aE: sili . burg, Ky. CO., Billings and Kevin, Mont.; Kem- 
y, . istric arehouses: ouston, ex., ; dy. Wyo. 
. PRICHARD SUPPLY CO., Mannington, merer and Cody, y 
Poa Daeg 305 Petroleum Bidg., Fort heres inal — 180 Townsend St., San W. Va.; Mather and Waynesburg, Pa. LOUISIANA IRON & SUPPLY CO.. 
Werth, Texas. : wi LeVALLEY, McLEOD, KINKAID CO., Shreveport, La.; Henderson and Kilgore, 
INC., Elmira and Olean, New York. Texas. 


/ IN CASING FOR | 
DEEP WELL 
DRILLING 7 
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Cooling Towers that reduce 


operating expense — 


FLUOR engineers design them 


Your concern in the purchase of a cooling 
tower is that it play its part, with maximum 
efficiency, in the reduction of operating 
expense. In designing towers that positively 
do this, Fluor engineers determine, exactly, 
to what lowest temperature water can be 
delivered and maintained relative to prevailing 
atmospheric conditions in your territory. 
Next they produce a tower which will reduce 
hot water to the determined low temperature 
--- a tower which will occupy minimum space 
and utilize minimum power. @ Over two 
thousand Fluor towers, serving practically 


every industrial process requiring cooled 
water, are now operating in various sections 
of the country. All are rendering satisfactory 
service. The materials employed, structural 
perfection, and the truthfulness of research 
and design by Fluor engineers account for 
that. @ We shall gladly accept the oppor- 
tunity to survey your problem and offer 
recommendations without obligation to you. 


Below, photograph of a Fluor cooling tower, 
Model 24 NC 3 operating for the Phillips 


Petroleum Company, Borger, Texas. 


The FLUOR CORPORATION, LTD. 


LOS ANGELES, CAL. 


909 East 59th Street 30 Church Street 


NEW YORK, N.Y. KANSASCITY, MO. DALLAS, TEX. 
503 Fairfax Bidg. 


TULSA, OKLA. 


Magnolia Bidg. 11 E. Fifth Ave. 


August, 1931, Volume VII, Number 8 Western Gas is published by Western Business Papers, Inc., at 124 West Fourth Street, 


fornia. Subscription price (in advance) 20 cents the copy; $2.00 per year; 2 years, $3.00; $3.00 per year foreign. 


June 1, 1925, at the postoffice at Los Angeles, under the Act of March 3, 1879. 


Los Angeles, Cali- 
Entered as second class matter 
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Where Else But In Naylor SPIRALWEL/ p; 
Pe 


& 


Can You Get A// these yp 
e 


/ STRENGTH | 


in 


..the highest proportion per J—~ 
pound of weight ever built into a | —a 


pipe structure. = > 
FLEXIBILITY é) 


..throughout each length which pro- 
vides for expansion and contraction. 4 
(No expansion joints are required in 
Naylor SPIRALWELD Pipe lines.) 


... because of the added strength provided 
by its lock-seam truss, Naylor SPIRAL WELD 
Pipe is being used for the same pressures)” 
as standard weight wrought pipe—yet ith 
weighs one half as much. 


TRUE TO DIAMETER 


... uniform wallthickness—true toinside and 
outside diameter. This absolute diameter 
speedsupjointing—the ends alwaysmatch— 
coupling or welding is accomplished in the 
shortest possible time...at minimum cost. 


DISTINCTIVE WELD 


..the principal function of the Naylor! 
WELD is to seal the pipe leak tight. The) * : 
Naylor spiral lock-seam truss relieves the © 

weld of expansion and contraction strains. 
This is an exclusive and distinctive prop- 
erty found only in Naylor SPIRALWELD 


LONG LIFE 


..because it is made of Toncan Iron 
which has a superior resistance to rust 
and corrosion. Fewer pipe renewals! 
Lower maintenance cost! 


RADE MARK These outstanding advantages of 
Naylor SPIRALWELD Pipe offer the 
maximum of economic pipe values. 
Write our nearest office for further 
details. 


NAYLOR PIPE COMPANY 


Main Office & Plant, 1230 East 92nd Street, Chicago 


SALES OFFICES : LOS ANGELES: Champion & Barber, Inc., 576 Subway Terminal 
NEW YORK PHILADELPHIA Pe area , Exclusive Distributors: California, Nevada and 
3116 Chrysler Building Withe Buildi ne 
et ret nant MONTREAL, CANADA: Mechanical Equipment Company, 
ULSA HOUSTON 660 St. Catherine St., West 
507 Philtower Building 2301 Commerce Street 


VANCOUVER, B. C.: Gordon & Belyea, Ltd., 101 Powell Street 
DALLAS: 305 Magnolia Building MEXICO: C. H. Elstner, Apartado 284 Monterrey N. L. 
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For FAST assembly .. . 
the 


ANTHONY 


JOINT 


the pipe has been removed to 
show the detailed construction 
of the Anthony Joint. 


In this illustration, a section o7 : 


only 3 easy operations 


No longer do you have to bother with 
troublesome and exacting details to 
assure the tightness of a joint under 
high gas pressures. The Anthony Joint 
eliminates unnecessary delay, thus 
bringing about an appreciable saving 
in installation costs. 


With the Anthony Joint, you merely 
put one gasket in place and bolt two 
rings together. Just three easy opera- 
tions and there’s a joint which will 
withstand high gas pressures 24 hours 
out of every day—without the sign of a 
leak. 

The Anthony Joint allows for a sur- 
prising amount of deflection too. By 


using this joint, you can lay an abso- 
lutely leak-proof line in steep or rolling 
country. 

The New Anthony Joint is offered in 
either deLavaud centrifugally cast pipe 
or in pit cast pipe and fittings. All rings, 
bolts and gaskets are interchangeable. 

Of special interest is the fact that 
Anthony Joint bends, tees and other 
fittings can also be used with plain end 
pipe. These Anthony Joint fittings enable 
the contractor to make sure of the 
tightness of the important terminal 
points of his line. Ask us for complete 
information regarding the many advan- 
tages which this new joint offers. 


Burlington, N.J. 


Philadelphia Cleveland trademark of The Cast Iron Dallas Minneapolis San Francisco 
New York Pittsburgh Buffalo LPire Research Association | Birmingham _Seuttle Los Angeles 
Chicago Kansas City 


WESTERN GAS 


HELEN WEBSTER 
K Fl K GO 
10:50 A.M. WEDNESDAYS 


ELE CTROLUX 


as AL REFRIGERATOR 


Gas refrigeration is automatic refrigeration 
at its best ... silent, economical, reliable. 


Electrolux ...the Gas Refrigerator... 
makes constant steady cold and plenty of 
sparkling ice cubes, but never a whisper of 
sound. 


With these and other advantages, Elec- 
trolux is the most economical refrigerator you 
can place in your home. 


Southern California 
Gas Company 


950 South Broadway Los Angeles 
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“Built after the operating 


conditions were known... 
Yet shipped within 24 hours“ 


Wwe customer’s best interests and the manufacturer's convenience are Regulator for low pressure gas dis- 


tribution systems .. . and to control 


apt to be as far apart as the poles in this business. The best interests of the gas pressure to burners under 
, 7 , . oilers, in ovens, etc. Gas pressure 
the customer dictate that fluid control equipment be ‘tailor-made’ to meet 2 2 few ounces is maintained regard- 
Ee a : less of normal pressure pulsations on 
his particular operating conditions ... and that is exactly what is done inlet side. 
with Fisher Specialties. On the other hand, it would be much more con- 
venient for us to assemble and stock valves that approximately suit a 


variety of conditions. 
“While we carry no assembled specialties in stock at the factory, we have 
developed such an efficient assembly procedure that practically any 


regular type can be shipped within 24 hours after we know the operating 
conditions. And the customer gets the most sensitive and efficient unit 


possible for his particular service. 

“Each of our distributors is like a customer... his stock is built to meet 
specific conditions . . . conditions that are common in his territory. The 
stock is sufficiently large to exactly satisfy the normal requirements of 
the majority of his customers.” 


FISHER GOVERNOR COMPANY 
2400 Fisher Bldg. - . - Marshalltown, la. 


FOR CoN a Ps PIETY YEARS 


THE MARK OF 
SCIENTIFIC FLUID CONTROL 


WESTERN GAS 


“Business Is Good 


— Thank You!” 


~. 


lt wasn't so long ago when the great advertising brains of 
our country sincerely believed that such an expression of 
optimism was good sales copy. 


Today we can thank those pioneers of merchandising for : 
originating the idea. Business depressions call for a repeti- | 
tion of optimistic copy, hence we offer the following proof 
that ‘Business is good''—in San Diego. 


Eight communities have been added to our gas service sys- 
tem during the past year, which together with normal growth 
has provided a 4.7°/, increase in gas customers over the 
previous fiscal year. 


Government engineers have approved the installation of 
large gas-fired industrial and commercial equipment for U. S. 
Service units stationed in and near San Diego. 


San Diego dealers are cooperating in the sale of domestic 
appliances with particular attention being paid to the sale of 
automatic gas water heaters. 


Yes, ‘Business is Good—Thank You!" 


=aa}| SAN DIEGO CONSOLIDATED 


rh es Be aa 
A PIONEERS 


Wag) | GAS & ELECTRIC COMPANY 


a 


a 


pe 
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SMOOTHING OUT THE 
VARIATIONS IN FLUID FLOW 


, 
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N modernizing industry the conquering of vari- 
ables plays a large and important part. 


Thus, in many vital industrial processes, it is es- 
sential to smooth out the variations in fluid flow. 
The first step is to use a flowmeter, a material aid 
to manual regulation. But the next step, and often 


the last, is to substitute automatic control. 


Wherever air, gas, steam, or liquid flows in a pipe, 
it can be both measured accurately and controlled 


automatically by the Metric Rate-Volume Controller. 


oo wee 


— 


© i cewceenennannaclpaes fe 08 er Oe 


For full information about the Metric Rate-Volume 


Controller and its industrial applications, write for 


Bulletins E-5 and E-10. 


One of a number of charts, and 
an actual photograph of a Metric 
Rate-Volume Controller installa- 
tion in a Louisiana Station. Note 
the perfect control on the cha"t 
and how the rate (differential) is 
changed promptly and definitely. 


The installation is essentially an 
orifice meter provided with a pilot 
air valve whereby a diaphragm 
motor valve on the line is main- 
tained at the exact opening for 
passing the required rate of flow 
for which the controller is set. 


METRIC METAL WORKS 


ERIE, PENNSYLVANIA 
TRONCASE, TINNED STEEL CASE and ORIFICE METERS 


AMERICAN METER COMPANY 


The Worlds Largest Manufacturers of Gas Meters and Allied Apparatus 


ESTABLISHED 1836 


pasa 
SALES ALBANY BALTIMORE BrrMINGHAM Boston CHICAGO DaLLas DENVER ERIE 
SERVICE Houston Kansas Ciry Los ANGELES New YorxK PHILADELPHIA PITTSBURGH San FRANCISCO TuLsa 


Los Angeles Industries Use Natural Gas 


Laundries 
(Left) City Towel Sup- 
ply Corp. uses monthly 
average of 3,000,000 
es 


Brick 
Manufacture 


(Below) Davidson Brick 
Co. uses monthly aver- 


age of 46,000,000 c. f. 


©9268 


SPENCE AIRPLANE 
PHOTOS 


Tire 
Manufacture 
(Above) Pacific Good- 
rich Rubber Co. uses 
monthly average of 
18,000,000 c. 


Electric 
Manufacture 
(Right) Our Seal Beach 
Plant uses monthly 
average of over 350.- 
000,000 c. f.: our Ala- 
meda St. Station near- 
ly 190,000,000 c. f. 


Railroad Shops 


(Below) Southern Pa- 

cific Co. uses monthly 

average of 37,000,000 
c. f 


Creameries 
(Above) Adohr 
Creamery uses 
monthly  aver- 


Ey age of 3,000,000 
~ c. f. 


pep iim hie 


ag 


4 Bakery and Food 
Products 


Inc. uses monthly aver- 
age of 4,500,000 c. f. 


Los ANGELES GAS AND ELECTRIC CORPORATION 


WESTERN GAS 


(Above) Safeway Stores, 


“ere 
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One h.p. to Every 
350 Ibs. of Weight 


wh A big, 61 horse power Wisconsin Engine 

powers the Barber-Greene Pipe Line 
Special Ditcher. There is slightly more than 
one full horse power for every 350 pounds of 
ditcher weight. 

Because of Barber-Greene’s radically effi- 
cient design, a bigger percentage of this high 
horse power goes directly into your business 
—which is digging ditch. 

The Barber-Greene digging boom is verti- 
cal. The entire machine is stronger, 
more compact and shorter by 


BARBER-GREENE 


Bucket Loaders Coal Loaders 

Snow Loaders railers 

Loaders with Weighing and Batch- 
ing Hoppers 


Loaders with Vibrating and Grizzly 


Screens 
Coal and Coke Car Unloaders 
Permanent Belt Conveyors 


many feet than conventional ditchers. 

There is less weight to haul around the 
countryside —and more power to do 
it with. 

Through the B-G Mechanical Brain (pat- 
ented overload release sprocket) this high 
horse power can be turned into the digging 
action, without danger of broken shafts or 
trouble. The Mechanical Brain automati- 
cally lets go and picks up the digging accord- 

ing to the strain. 

And the milling-digging action walks 


ndard Gas a 


Belt Car Unloaders 


Portable Flight Conveyors 
Water Ditchers 


Pipe Line Special Ditchers 
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through even frozen ground, caliche, clay and 
rocky going like a milling machine cuts 
through steel. 

10 mechanical digging speeds are at the 
operator’s finger tips, ranging up to over 1 
mile per day —3 sprocket changes provide 
total of 30 speeds—and there are two bucket 
line speeds. 

Ditching Snapshots and Records will tell 
you more about what these things mean to 
digging jobs in miles per week and cents per 
foot. Ask for a copy by return mail. 


712 W. Park Avenue, Aurora, Illinois 


Portable Belt Conveyors 


Self-Propelled Flight Conveyors 
Utility cial Ditchers 
Service Special Ditchers 


WESTERN GAS 


4% 


A Natural-gas fired tile kiln of special design now saves 
several days in the production of small orders of decorative 
tile—!,000 piecés or less—in the Taylor Tilery at Santa 
Monica, California. 


When the desired temperature is reached, the gas is shut off 
and the blower is left running to speed the cooling time. A 
car in and out of the kiln in 24 hours is the schedule. The 
products of combustion have no effect on even the most 
delicate of glazes. 


SOME 
BNEW USES FOR | 
ae NATURAL 
GAS 


Pomona, California, has solved the problem of dead dogs, 
cats and other small animals which must be disposed of 
without delay. No need, now to bury them—the crematory 
does the job rapidly, completely and without odor. 


The crematory shown above was designed by the James H. 
Knapp Company of Los Angeles and sold to the city of 
Pomona by Southern Counties Gas Company. 


Photograph above shows a ‘'Brogdex'' machine used for waxing citrus fruit before packing for ship- 

ment. The required treatment makes necessary the maintaining of a uniform temperature throughout 

the machine. This was accomplished through the installation of a high pressure boiler, automatically 

controlled. This boiler furnishes steam to a bed of radiators which cover the floor of the Brogdexer. 
The steam pressure is automatically controlled. 


SOUTHERN COUNTIES GAS COMPANY 
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In 1854 


Providence laid Cast Tron gas mains 


which are still in service 
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re communications were written and copied with a 


. : : Efficient mechanical joints for 
quill-pen and the letter-press when Providence laid her first cast iron gas mains are now in 
cast iron gas mains. Imagine trying to do business today without use and obtainable for high- 
, | ' pressure gas distribution. 
typewriters or telephones! 

Yet those original cast iron mains laid more than three score Cian toca stan boning the “Oched” 
and ten years ago are still serving the City of Providence and trademark is obtainable from the following 
meeting modern conditions. Cast iron pipe is probably the only leading pipe founders: Alabama Pipe 

: ; ; ; : * ‘ Company, Anniston, Ala.; American Cast 
example of engineering material used in those times which is serv- Pa spe “hey 
: c © ali Iron Pipe Company, Birmingham, Ala.; 
ing satisfactorily under the radically changed conditions of today. James B. Clow & Sons, 219 N. Talman Ave., 

: , : F Chicago, Ill.; Donaldson Iron Company, 
The quality of the cast iron pipe laid 80, 90 and 100 years ago 


Emaus, Pa.; Glamorgan Pipe and Foundry 
Company, Lynchburg, Va.; Lynchburg 
Foundry Company, Lynchburg, Va.; 


and still serving many of our older cities, was obviously remark- 
able. But the cast iron pipe industry, in common with office 


li h a: Wish F te f : f National Cast Iron Pipe Company, Bir- 
app — as progressed. Higher quality, Gromer uni ormny 0 mingham, Ala.; United States Pipe and 
quality and the development of efficient mechanical joints for Foundry Company, Burlington, N. J.: 
high-pressure distribution, have kept cast iron pipe in step with Warren Foundry and Pipe Corporation, 
° ll Broadway, New York. 
the modern demands of the gas industry. - | 
Engineers, contractors and city officials desiring information Shes: Tondo Mack 
on the advantages of specifying cast iron pipe for gas, water, case mon 
sewers, road culverts or for industrial needs are invited to write A 
to Thomas F. Wolfe, Research Engineer, The Cast Iron Pipe registered trademark of The Cast Iron 
° . ° ° ° Pipe Research Association. 
Research Association, 309 Peoples Gas Building, Chicago, Ill. 


CAST TRON PIPE 


WESTERN GAS 


WELCOME 


While attending the P.C.G.A. Convention in San Francisco, we invite you 
to inspect the several air butane gas plants to be found nearby. These 
plants represent the latest and most modern equipment in air butane 
service to be found on the Pacific Coast. 


Natural Gas Corporation of California 


Natural Gas Corporation of Washington 
Natural Gas Corporation of Oregon 


under management of 


Standard Management and Operating Corporation 


Plan Now to Attend the P. C. G. A. Convention 


Coast Counties Gas and Electric Company joins in welcoming you to 
Northern California for this year's P.C.G.A. Convention—and will be 
pleased to have you visit any or all of our natural gas properties in this 
vicinity. 


COAST COUNTIES GAS AND ELECTRIC CO. 


“Always at your Service” 
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} HANDLING GAS 


| OKLAHOMA 


RESSER COUPLINGS — speeding the 
development of wells in this great pro- 
ducing area . . . making it possible and 
practicable to deliver Oklahoma gas to far 
distant markets—keeping over 100,000 
miles of pipe lines permanently joint-tight. 


S. R. DRESSER MANUFACTURING CO. 


Bradford Pennsylvania 
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Meter Maintenance Costs 


utting Cleaning Costs 


LEANING COSTS are cut one-half on Foxboro 


Meters because: 


1. It is not necessary to remove the piping 
or disturb the setting to clean the meter. 


2. The chambers have smooth, straight walls, 
making them easier to clean. 


3. They don’t need to be cleaned as often. 
The effect of dirt, on accuracy and op- 
eration is negligible. 

4. It is not necessary to send meters to the 
shop for recalibration. 


roxboro Meters are easy to disassemble, clean 
and reassemble. Their uniform Straight Line Move- 
ment makes it unnecessary to calibrate them each 
time they are cleaned. It is only necessary to zero 
the meter and it is accurate throughout its scale. 


And the 20-inch Meter is just as easy to clean as 
the 50- and 100-inch Meters. 


Foxboro Meters are built for long period opera- 
tion in the field without attention. Records show 
them to have by far the lowest maintenance cost of 
any meter. Write for complete information. 


This is No. A of a Series 


The Time to Lick Maintenance Cost is When You Purchase 


THE FoxBoro COMPANY 
Neponset Ave., Foxboro, Mass., U. S. A. 


Western Offices: 


Los Angeles, 2307 East Eighth Street 
San Francisco, 46! Market Street 
Portland, Ore., 816 Lewis Building 


OX BOR 


REG. U. S. PAT. OFF. are ame alone, eggs ag vis we ay Rochester, N. Y., 
etroit, Boston, Atlanta, Tulsa, eveland, Dallas, Salt Lake Cit 
THE COMPASS OF INDUSTRY J. E. Treacy, Strada Golesti No. 9, Ploesti Roumania se 


Agents for Robinson Patented Orifice Flange Fittings 


Instruments for Controlling, Recording and Indicating Temperature, Flow, Humidity and Pressure 
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SAN FRANCISCO HOTELS 


There is no official hotel designated for the 38th Annual Convention of the Pacific Coast Gas Association. 
The hotels listed below are conveniently located and extend special invitations to Convention delegates. 
Reservations should be made through the Chairman of the Hotel Committee, Mr. W. S. Yard, 447 Sutter 
St., San Francisco, on the special registration form which will be mailed early in August. 


Make your 
San Francisco 
Headquarters 


for the 


Pacific Coast 
Gas Association 


The > 
Convention AT SAN FRANCISCO 


Modern—moderate—central. 
Rates with private bath start at 


August 3l-September 5 $3.00: dnele. 
GEARY AT TAYLOR 


Frederick C. Clift, 


William Taylor Hotel President and Managing Director 
Hotel 


Sir Francis Drake 
Hotel Whitcomb cinoma 


San Francisco 


In every room: 
Servidor 
Radio Connecticn 
Circulating Ice 
Water 
Tub and Shower 


TAN 


at the 


and the 


both hotels overlook the 
Civic Center and the Civic 
Auditorium, where Conven- 
tions sessions will be held. 


— 


: 4 GARAGE IN 
or rates ana reservation, HOTEL 

address the Manager of Building with 
either hotel. Direct Elevator 


Service to all 
Floors 


COFFEE SHOP 
DINING 


WOODS-DRURY CO. ROOMS 


L. W. HUCKINS 
Managing 
JAMES WOODS, President ERNEST DRURY, General Manager Director 


Operators 
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REYNOLDS MODEL 30 LITTLE GIANT 
TYPE GAS CONTROL REGULATORS 


The operating characteristics of this 
New 30 Series are fundamentally 
the same as those of the Original 
Little Giant, Toggle Type Regula- 
tor, but the operating performance 


has been materially improved. Bet- 


ter materials, precise designing, 
rigid engineering requirements, 
and years of experience are the re- 


sponsible factors which credit the 


30 Series with exceptional quality, 
superior performance, and reason- 
able cost. The accurate machining 
of these new units is an important 
item which bears directly upon all 


the elements surrounding the actual 


operation and maintenance expense. 
Complete interchangeability of 
units is possible with the 30 Series. 


Write for Catalog K, Section 4 


a R-8100-E, made in one size—No. 1, and in 
tw6 types. All Regulators, Spring Type, 
furnished with or without Automatic 


Valve and Dead Weight Safety Seal. 


% 
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R-8100 
& 
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R-8100-A-1, for vertical connections, is fur- j 
nished in three types, with either Spring or 
Dead Weight adjustments. It also comes 
with either Mercury or Dead Weight 
Safety Seal. 


R-8100-B-9, for horizontal connections with 


or without removable valve pocket. It can 
be obtained with either Spring or Dead 
Weight adjustment and also is furnished 
with or without Mercury or Dead Weight 
Safety Seal. 


REYNOLDS GAS REGULATOR COMPANY 
ANDERSON, INDIANA, U.S.A. 
BRANCH OFFICES— 422 Dwight Building, Kansas City, Missouri. 


Second Unit, Santa Fe Building, Dallas, Texas. 


REPRESENTATIVES— Eastern Service Co., Boston, Massachusetts. 


F. E. Newberry, Avon, New Jersey. 
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Every Detail is Important 


in assuring Long Service Life 


For Ironcase Meters 


To the high accuracy of Ironcase Meters is also 
In assuring this every 


added long service life. 
detail of construction is important. 


For instance, in the casing a selected grey iron is 
used. This will, of itself, resist for a long period 
any damage from the corrosive action of injurious 
gas constituents. But for double protection a special 
Bakelite coating — scientifically applied by skilled 
operators to the inside and outside of every case — 
is added. Even the beginning of corrosion is thus 


effectively prevented. 


This process of case treatment was adopted about 
two years ago. The closest observation has proved 


conclusively that it is superior to any other. 


Full information concerning this and the other 
features that assure long life and accuracy for 


Ironcase Meters will be mailed upon request. 


METRIC METAL WORKS 


ERIE, PENNSYLVANIA 
TRONCASE TINNED STEEL CASE and OniFice METERS 


AMERICAN METER COMPANY 


INCORPORATED 


The Worlds Largest Manufacturers of Gas Meters and Allied Apparatus 


ESTAsLisHnedD 1836 


perenne: pe 
SALES ALBANY BALTIMORE BrrMINGHAM Boston CHICAGO DALLAS DENVER Erie 
SERVICE Houston Kansas Ciry Los ANGELES New York PHILADELPHIA PITTSBURGH San FRANCISCO TuLsa 
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—STOPPERS SINCE 1897— 


— | 


TYPE “C” CANVAS- HOW TO USE THE GOODMAN STOPPER GOODMAN CYLINDRICAL 
COVERED GAS STOPPER FOR INTER- 
MEDIATE PRESSURE 


MAIN BAGS 


To place and inflate requires less 
than one minute. 


ENGAGE ZHANDLE INTAPPING @ \/4 
PULL LONG HANDLE TO YOU Ys Patented 


Increased Length for Increased 
Pressure 


SIZES 2” to 48” 


For use in mains coated with 
tar or oil or wherever a plain 


SLEEVE AND LOCK IN fy 
PLACE LIKE THIS 


AIR-LINE MASK 


DEPENDABLE GAS 
MAIN BAGS 


WHEN LOCKED IN PLACE IT HOLDS 
Takes only 30 seconds 


THE GARDNER-GOODMAN 
STOPPE 


Made in three types: 


Light—Type “‘A”’ 
Medium—Type “‘B”’ 
Extra Heavy—Type “D” 


With or without blower. Heavy 
harness and life-line if needed. 


SPRING-HEEL PLUG 


SPRING HEEL 
PLUG 


PATENTED 


A new stopper for low and interme- 


diate pressures. 
For use on cast iron or steel, oversize 


Type No. 6 for right angle 


We advise the use of a gauge PRIN SIN SRL I. WE 
showing the internal pressure Easily inserted in top, bottom or side fittings. ) 
in the bag. It prevents over- of main, in open excavation or under 
inflation and shows that the pavements. Type No. 7 for 45° fittings. 
: ‘ For pressure work, use two or more 

bag is holding. Stoppers in parallel. 


Other Plugs for Various Uses 


Stopper Company 


Gastopper, N. Y. Brooklyn, , oe # : 


Safety Gas Main 


523 Atlantic Ave. Cable Address 


Pacific Coast Representative—C. B. Babcock Co., 135 Bluxome St., San Francisco, California 


August, 1931 Page 19 


Youngstown Seam- 
less Drill Pipe is 
available in 95,000 
pounds API Grade 
D, and 110,000 
pounds API Grade 
E, minimum tensile 
strength. 


Ct fn. — magic ie oe 
Rotary drilling—with Youngstown seamlessin California Territory. Thousands of such wells 
have demonstrated that there is no superior to Youngstown drill pipe, tubing and casing. 


In DISTRIBUTION 


UT in the fields where 


wells are drilled or— 


stretching across the country to the 
centers of consumption, Youngs- 


town steel pipe is serving the 


oil and gas industries in wells 


Laying a line of Youngstown 20” electric-weld pibe in Virginia. 


and pipe lines. 
= Whatever the service, whatever the condi- THE YOUNGSTOWN SHEET & TUBE CO. 


One of the oldest manufacturers of copper-steel, under the 
well-known and established trade name ““Copperoid”’ 


General Offices: YOUNGSTOWN, OHIO 


steel pipe is evidenced by its long life, its ability Distributors: 

CONTINENTAL SUPPLY CO. INTERNATIONAL SUPPLY CO. 
1501 Locust Street, St. Louis, Mo. Tulsa, Okla. 

REPUBLIC SUPPLY CO., 2122 East 7th Street, Los Angeles, Cal. 


tions, the strength and endurance of this fine 


to stand abuse and its resistance to the corro- 
sive actions of soil, atmosphere and moisture. 
= Thousands of miles of Youngstown pipe— 
in wells and pipe lines—have proved to oil 


and gas men the country over that Youngs- YO U N G S T OWN 


town is a safe investment for every pipe need. FROM ORE MINE TO GAS LINE 
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RELIANCE— | 
“Type-H”"— 
REGULATORS 


for 


Butane-Air 
Natural, and 
Manufactured 


Gases 


Spring-loaded or dead weight types, 
with or without mercury seal. 


Over 25,000 of this type regulator placed 
in service in the last 10 months. 


Maintains uniform delivery pressures at 
extremely high rates of flow and has an 
exceedingly low lockup. 


Valve and valve seat very accessible for 
inspection through handhole, easy spring 
adjustment for changing pressures. 


Reliance Manufacturing Company, Alhambra, California 


Northwest Gas & Electric Equipment Co. Isbell-Porter Co. 
Portland, Oregon Newark, N. J. 
Westcott & Greis, Inc. Westcott & Greis, Inc. 


Tulsa, Oklahoma Dallas, Texas 
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DOUBLEX SIMPLEX 
CAST IRON PIPE 


Visit our Exhibit Booths 73-74, 
Annual Convention Pacific Coast 
Gas Association. 


Doublex Simplex Pipe being installed for gas service in the 
residential section of a large southern city. 


co ee = a winning combination 
that's winning new friends for ACIPCO! 


which withstands extreme pressures and re- 
mains permanently bottle-tight while allowing 
maximum deflection in the line. Furnished 
in lengths up to and including 16 feet, it is 
quickly, easily, economically laid. Made of 
cast iron only one degree removed from its 
natural state, it will last for centuries. A new. 
comprehensive, illustrated catalog fully de- 


For years the gas industry needed a corrosion- 
resisting pipe that would carry high pressures 
and not leak or blow out at the joints. Two 
major developments in cast iron pipe manu- 
facture met this demand: pipe centrifugally 
cast in refractory molds, and a joint embody- 
ing the stuffing box and gland principle. 


Doublex Simplex Pipe combines these two 
developments. It is a high-presure cast iron scribing Doublex Simplex Pipe will be mailed 


pipe, made by the well-known Mono-Cast cen- you free on request. Address Acipco office 
trifugal method, equipped with the Doublex nearest you. 


Simplex Joint (see cross-section diagram) 


Caer Faw PIPE 
COMPANY 


BIRMINGHAM, ALABAMA 


DOUBLEX SIMPLEX 
JOINT 


withstands high pressures 
and remains bottle-tight 
under repeated deflections 


SAN FRANCISCO CHICAGO KANSAS CITY 
DALLAS MINNEAPOLIS LOS ANGELES 
NEW YORK CITY SEATTLE CLEVELAND 
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eat 


SS ge ee Se 


MULTIPLE 
PROTECTION 


Bese a 


® Above — Mechanical appli- 
cation by PABCO Method as 
used in the field. 


®@ Hand wrapped PABCO job partially 
completed. 


@ At right—An early-day 
PABCO wrapped oil line. 


NO OTHER 


pipe covering can equal this record! 


Our experience in the manufacturing of bitu- 
minous compounds for protective and water- 
proofing purposes, dating back to |884—we 
were the first to refine asphalt from oils— 
made it natural for us to lead in the develop- 
ment of protective covering for underground 
pipe lines. As far back as 1908 an oil com- 
pany in California first used PABCO Pipe 
Covering and is still using it. 


The same general principle — based essen- 
tially upon waterproofing the pipe by means 
of an impervious sheathing—still holds good, 
but mechanical application has replaced 
early day hand methods, except in special 
maintenance work. 


THE PARAFFINE COMPANIES, INC. 


SAN FRANCISCO 
NEW YORK CITY 


LOS ANGELES 


OAKLAND 
SOMERVILLE, N. J. ° 


Manufacturers of Pabco Multi-Service Paints, Varnishes, Lacquers and Enamels, Pabco Waterproofing Paints and Compounds, Mastipave, Pabco 10,15 and 20 Year 
Roofs, Malthoid Membrane Dampcourse, Pabcobond and Other Products 


PABCO Method of PIPE PROTECTION 


Here again PABCO leads. Our first large 
scale mechanical installation was applied to 
250 miles of pipe fifteen years ago—and the 
original pipe covering is still in first class 
condition. 


Thousands upon thousands of miles of oil 
lines, gas lines, water lines, have been pro- 
tected by the PABCO Method of Pipe Pro- 
tection. We believe we can save you many 
thousands of dollars in installation and main- 
tenance costs by demonstrating our meth- 
ods. Our many years of experience and our 
entire engineering force are at your service. 
With whom shall our engineering represent- 
ative confer? 

127 


KANSAS CITY 


PORTLAND ° 
SYDNEY, AUSTRALIA 


SEATTLE 
LONDON, ENGLAND ; 
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sapiens 


“Build Strong’— That is what they told us 
back in the days when we made equipment for the 
old Standard Oil Company only. Millions of dollars 
worth of equipment was made here for them with 
“Build Strong” as the only specification. 

The TRANSIT 17 x 24" Twin Gas Engine-Gas 
Compressor was brought out to meet a definite 
demand for a thoroughly reliable up-to-date engine 
of this size and type. TRANSIT ENGINES have 
always been noted for their long life. Many of the 
first gas engine compressors built over thirty-five 
years ago are still in daily service. Strength is 
there by reason of correct design and not by a lot 
of unnecessary metal. 

TRANSIT ENGINES are built strong— for 
long life. 


BEAUMONT, TEXAS PHOENIX, ARIZ. 
E. L. Wilson Hardware H QR Pratt-Gilbert Co. 
— I L LOS ANGELES 

SALT LAKE CITY, UTAH Republic Supply Company 
F. C. Richmond Machinery Co. PU aa p £ MACH | N E co. of California 
ST. LOUIS, MO. 


atayaaue” '@) | L C i wT Y; DA, Reeves & Skinner Machinery Co. 


New Yor« PHILADELPHIA CLEVELAND PITTSBURGH Los ANGELES HOUSTON TULSA New ORLEANS 


Rg aes Pra nonononas Se Te RE TE mace Fenn LOO PEPE 
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CWA 


TO BUILD THIS 


BOOK... .C/low- 
IT’S READY FOR YOU 


hee_| 


Just off the press! The new 120 page Webster tions for boiler regulating and control equipment. 


Manual and Data Bookl It's the most complete It's more than a catalog—a real manual of informa- 
collection of information on industrial gas-fired tion for the man who wants a ready, dependable 
burner design and application ever published. reference on gas-fired heating and power boiler 
Webster engineers have spent two years compiling, application. It is authenticated by Webster engi- 
collecting, and writing this new book for you. neers with many years experience in the field. 

The new Webster Manual contains hundreds of Only a limited number of copies have been 
drawings, tables, and illustrations. It covers in de- printed. It will be sent without cost to responsible 


tail the most satisfactory methods of firing all types requests. FILL OUT THE COUPON RIGHT 


of boilers with gas... including special sec- AWAY ... so you will be sure of your copy. 


THE WEBSTER ENGINEERING COMPANY, TuLsA, OKLAHOMA 


DIVISION OF SURFACE COMBUSTION CORPORATION, TOLEDO, OHIO 
PACIFIC COAST DISTRIBUTORS »» Natural Gas Equipment Company » Los Angeles » San Francisco 


The Webster Engineering Company, 
Tulsa, Oklahoma. 


Kindly send us the New Webster Manual and Data Book 


without obligation or cost. 
QUALITY 
EFFICIENCY Pas 5 Js Gb.ck sabi edb Ubedcdcsece occdeasawbetbateéans 


SERVICE with 
_ SPEED DEC. ni dies cueawchhin dé not nbeekn dees aaee 


ee eT ee er Pe 


Address. . 


RS inn bb Sens bddcnn coy RO cbc ctincciocspescccovece 


August, 1931 Page 25 


DESIGNED TO METER 


150,000,000 | 


“=== CUBIC FEET OF GAS 
| Ease aren | 


In many of the large and complete gas 
volume measurement stations of the 
west, Papico Orifice Meter Assemblies 
with complete meter runs of smooth wall 
calibrated pipe are guaranteeing accu- 
rate measurement. With Van Stone Laps 
and special pressure tap construction, 
easy erection, true differentials are as- 
sured and all steel construction eliminates 
the possibility of flange breakage. Papico 
Orifice Meter Runs are fabricated from 
mill selected and accurately microm- 
etered special pipe. Familiarity with 
measurement engineering, backed by 
the established shop practices of skilled 
mechanics will relieve you of 
detail responsibility. 


enone | Note the compact orifice meter assemblies in this 
Papico - Equipped Slauson Avenue plant. 


JS rere 


MANUFACTURERS 
OF PAPICO 


— ae 


Natural Gas Odorizing System, 
Multi-tube Straightening vanes, 
Perfection Duplex Mercury Traps, 
Indirect non-liming water heaters, 
pipe-bending, coiling and 
Van Stoning. 
The Slauson Avenue measuring station of the Southern 
California Gas Company. There are seven /2-in rifice 
meters with provision for more when needed. 


xe 


Orifice Meter Data Catalog H on request 


PACIFIC PIPE & SUPPLY CO. 


Manufacturing and Jobbing Engineers » » 
1002 SANTA FE AVE. » LOS ANGELES, CALIFORNIA 


salah 
i 


Seereriever! 
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This new earth-boring tool, remarkable for its 
accuracy, marks a revolutionary advance in 
public utility engineering and construction. 


HYDRAUGER 


ee ee " | HE only boring tool which makes it possible to sight 
| Lt wparnucer |_|_| | a . aru horizontal bore on its course and then with pre- 
— I OIE + cision control the directional travel until the bore iscom- 
GRARGSQReAw Kee eRe S pleted—Hypraucer is unique in its field. It bores under 
| bia : hand streets, highways, sidewalks, buildings, gardens—to lay 
pipe, condulets, drains and cables—avoiding pavement- 
cutting almost entirely. 


v 
Ss 


@ 
: 


LRROR . 
~ ~ * 


& 


INMCAVES 


a 


o 


No job is too difficult for HyprauceEr, the specially 
treated rock-bits and reamers making it possible to bore 
through hard ground formations, maintaining good di- 
rectional control. 


/o 29 JO 7o 3O 90 /O0 


LENGTH /N FEET 


The above curves illustrate in inches the directional 


drift-error that may be expected with various lengths HyDRAUGER gives positive accuracy of direction in 
ee d | soil conditions. itl 
of bores with Hydraugers under normal soil conditions excess of 40 to 50 feet, and, under favorable conditions, 


When the desired emersion point of the bore has been . : 
in excess of 100 feet. 


determined through the use of the Hydrauger sighting 
devices, the final result will be extremely accurate, as 


You cannot afford to be without this ingenious new 
boring-tool—new, but perfected and proven. 


shown by these graphic curves. 


As a result of scientific study and design the bit does 
not “sink” or deflect in its progress. In over 90% of 
cases, at distances of 40 feet the auger will come out Send for illustrated leaflet and operating cost analysis, showing sav- 
within 2 or 3 inches of the spot at which aimed. ings made possible by Hydrauger, in comparison with other methods. 


HYDRAUGER CORPORATION, Ltp. 


1298 Bryant Street, San Francisco, California 


Distributors for 
Southern California 


PACIFIC PIPE & SUPPLY CO. 


Santa Fe Avenue at 8th Street 
LOS ANGELES, CALIFORNIA 


Be Sure to Include 
HYDRAUGER 
In Your Equipment List 
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“Reg. U. S. Pat. Off.” 


A Monthly Journal of the Gas and Gas 


Appliance Industries in Western America 


Kecording the Results of a Year's 


Research Program 


DITORIAL pages of this month’s 
Western Gas are a tangible record of 
a year’s research, directed at current 
problems by Pacific Coast Gas Association 
committeemen. [ach year it is the privi- 
lege of this publication to offer its readers 
an advance account of P.C.G.A. conven- 
tion proceedings, and the material compris- 
ing these annual technical editions has 


proved of lasting worth to the industry. . 


This year is no exception. Through its in- 
terested committee personnel, made up of 
several score of its members and covering 
every active company unit in.the organiza- 
tion’s membership, the Association has 
again produced a noteworthy list of reports. 

One group of papers and reports con- 
cerns accounting problems. Of particular 
interest under this head is the report on 
natural gas classifications, which suggests 
additions and changes in the uniform classi- 
fication of accounts for natural gas com- 


panies. 


HE majority of the reports fall under 

the work of the Association’s Technical 
Section, and are divided into three general 
groups—production, natural gas transmis- 
sion, and distribution. Specialized prob- 
lems in each field are treated by appropri- 
ate committees. Under the head of gas pro- 
duction come reports on such subjects as in- 
struments and controllers in gas manufac- 
ture, plant fire protection, corrosion, butane 


for peak loads, and others. Compressor 
plant problems, and transmission line topics 
such as terminal station design, welding, 
and pipe reconditioning, make up a valu- 
able section of interest to those concerned 
with progress in gas transmission practice. 
The third general division, distribution, 1s 
represented with a wide range of subject 
matter—gas burner design, distribution con- 
struction equipment, pipe protection, dis- 
tribution design, governor and regulator 
Capacities—to suggest only a part of the 
ground covered. 


HESE reports and pf&pers evidence 

again the extremely valuable services 
rendered the industry under the sponsorship 
of ably directed associations. Western Gas 
welcomes the opportunity of bringing this 
material to its readers in all sections, and 
commends the individual reports for de- 
tailed study by those engaged in these sev- 
eral fields of company operation. 

With its 38th annual meeting set against 
this background of splendid committee 
work the Pacific Coast Gas Association is 
guaranteeing its membership a well spent 
convention period at San Francisco in Sep- 
tember. The industry outside the immedi- 
ate territory covered in P.C.G.A. scope 
will also benefit from its program, through 
this advance publication of convention 


material. 


Vol. Vil, No. 8 
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A. History - Making Convention 


in Store for Pactfic Coast Industry —Aug. 31-Sept. 5 


HE stage is being set and final 

preparations being completed for 

the most significant annual con- 
vention ever held by the Pacific Coast 
Gas Association, and one that is likely 
to make history for the gas industry of 
the nation. 

The meetings of the Pacific Coast 
Gas Association have always been notable 
for their earnestness and good fellow- 
ship. The gas industry on the Pacific 
Slope has had a rapid development and 
its personnel has had the pioneer spirit 
of the West. Tradition has set lightly 
on our shoulders with the result that 
we have tried and perfected many prac- 
tices later found to be good by the gas 
industry elsewhere. “The Proceedings of 
the Association is a history of these 
achievements and in the 21 volumes 
which now make up this library they 
can be traced from original idea, through 
discussion, through experiment by many 
companies, to final adoption as standard 
practice. 

While several innovations will char- 
acterize the San Francisco Convention, 
its significance lies in one thing, and 
that is the forceful way in which it will 
reflect the earnestness with which our 
gas companies are trying to solve the 
problem of perfect service. ‘The Con- 
sumer Is King,” the subject of our 
essay contest this year, is a symbol of 
the objective. “I Am the Company,” 
the theme for the Public Relations 
Stunts presentation, is an example of the 
method of attack illustrating as it will 
the responsibility of each and every em- 
ployee in arriving at the objective. The 
problem is one of human nature and has 
many ramifications involving the educa- 
tion of management officers, employees, 
and the consumer himself. It will be 
discussed from many angles at the con- 
vention. [The Accounting Section will 
present methods by which petty annoy- 
ances resulting from billing and credit 
requirements may be alleviated; the 
Commercial Section will present the 
newest thought in the solution of the 
merchandising and dealer problem, in 
the education of salesmen, and the de- 
velopment of home service work; the 
Public Relations Section will present 
studies on the training of contact em- 
ployees, customer ownership, and -the 
relations between the utility and govern- 
ment through taxation, regulation and 
the direct competition brought about by 


By JOHN P. COGHLAN 


General Chairman 
Thirty-Eighth Annual Convention 
Pacific Coast Gas Assoctation 


PROGRAM ARRANGEMENT 
All Meetings in Civic Auditorium 


All Convention Program details will be 
mailed to Association members early in 


August. The following is an outline of 
arrangement. 
Monday, August 31 

9:00 A.M. Registration Opens, Civic 
Auditorium. 

12:15 P.M. Opening Luncheon fol- 
lowed by Preview of Natural Gas 
Exposition. 

7:00 P.M. Natural Gas Exposition 
opens to the public. It will be open 
daily thereafter from 1:30 P. M. to 
10:00 P. M., closing at 10:00 P. M.., 
Saturday, September 5. 

9:30 P.M. Dancing. 

Tuesday, September 1 

9:30 A.M. General Session. 

2:00 P.M. Parallel Meetings of Ac- 
counting, Public Relations and 
Technical Sections. 

9:30 P.M. Dancing. 

W ednesday, September 2 

9:30 A.M. Parallel Meetings of Ac- 
counting, Commercial, Public Re- 
lations and Technical Sections. 

2:00 P.M. Meeting Publicity and 
Advertising Section. 

9:30 P.M. Dancing. 

Thursday, September 3 

9:30 A.M. General Session. 

2:00 P.M. Meeting Public Relations 
Section. 

9:30 P.M. Dancing. 

Friday, September 4 
9:30 A.M. General Session. 
2:00 P.M. Golf ‘Tournament and 


Boat Trip on San Francisco Bay. 
7:00 P.M. Annual Banquet—Palace 
Hotel. 


Ladies’ Entertainment 


Monday: Opening luncheon, Civic 
Auditorium. 

Tuesday: Reception and tea, Palace 
Hotel. 

Wednesday: Luncheon, Tait’s at the 
Beach, followed by bridge or sight- 
seeing. 

Thursday: Bridge luncheon, Fair- 


mont Hotel. 

Friday: Putting tournament in morn- 
ning. Boat trip on San Francisco 
Bay in afternoon. Annual Banquet 
in evening followed by dancing in 
the Palm Court, Palace Hotel. 

Dancing and entertainment every 
evening. 


government in business. A Customers’ 
Relations Conference will feature one 
of the programs of this Section. The 
Publicity and Advertising Section will 
go deeply into the evalution of adver- 
tising and its effect on the thought of 
the customer and on the morale of the 
company employee, the manufacturer 
and the dealer. The Technical Section 
will continue its study of the physical 
side of gas service to which it has made 
so many notable contributions. 

On top of all this comes the really 
big innovation—an effort to reach the 
customer himself. Do what we will to 
perfect our service and our appliances, 
to reduce our costs and thereby our rates, 
to make every employee letter perfect in 
his duties and in courtesy, we have ac- 
complished nothing until we make our 
customers conscious of what we have 
done. The Natural Gas Exposition 
has been designed to impress the hun- 
dreds of thousands of gas users in the 
Bay Area with the accomplishments of 
the gas industry. A magnificent setting 
will be provided in the great hall of 
the Civic Auditorium, the decorations 
will be modernistic and colorful, and 
the entertainment and advertising will 
be adequate to attract great crowds of 
people. The Exposition will visualize 
the many services that gas can render 
to make life easier and more complete. 
The progressive manufacturers who are 
cooperating with the Pacific Gas and 
Electric Co. in the Exposition will show 
many appliances and devices which, be- 
cause of their newness, are little known 
even to the gas men themselves. It will 
be an education to inspect these exhibits 
and no company can afford to prevent 
the attendance of its key men. 


The Exhibitors 


Following is the list of exhibitors who 
will make the Natural Gas Exposition 
representative of progressive gas appli- 
ance and equipment manufacture: 


Alladin Heating Corp. 
American Cast Iron Pipe Co. 
American Gas Furnace Co. 
American Radiator Co. 
American Stove Co. 
Andrews Heater Co. 
T. G. Arrowsmith Co. 
Art Concrete Works 
C. B. Babcock Co. 

(Continued on Page 170) 
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Few of San_ Francisco’s Many Attractions for the Convention-Goer 


Mission Dolores The City, from Twin Peaks A Bit of Chinatown 


Market Street—San Francisco's Famous ‘Path of Gold" 


The Civic Center at Night Amusement Park, at the Beach 


San Francisco's Skyline, from the Bay 
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H. M. Crawford 


R. A. Hornby 
Commercial Section 


Accounting Section 


Pacific Coast Gas Association Section 


W. D. Thurber 
Publicity and Adv. 


Geo. L. Myers W. M. Henderson 


Technical Section 


19350-1935! 


Public Relations 


Chairmen — Year 


ACCOUNTING SECTION 


R. A. Hornby, Pacitic Lighting Corporation, General Chairman 


High Bill Complaints* 


4 & HE Committee on Customers Accounting Special Problems 
has directed its efforts to a study of the handling of custo- 
mers high bill complaints, such activity in the majority of 
gas complaints being one of the responsibilities of the customers 
Accounting department. Many articles have been written upon the 
subject of high bill complaints, but as a rule these articles have 
dealt principally with generalities. The purpose of this report 
is to present a definite procedure, with suggestions concerning 
specific things to consider in investigating customers’ complaints. 
The committee’s survey indicates there are a few new ideas to be 
advanced, also that knowledge gained from years of experience 
is not always employed. 


Centralization 


Many utility companies have adopted the plan of concentrating 
all the work of high bill complaint handling in one department. 
This assures prompt and efficient attention for each complaint, 
by men who have been especially trained for such work. An an- 
alysis of the results obtained clearly indicates that this plan is 
superior to that of having complaints handled by employees who 
have other duties to perform. By centralizing this work, full time 
can be devoted by the complaint force to handling all complaints 
received from customers in person, by letter and by telephone. 
Separate small offices or consultation rooms should be provided, 
so that each customer can be interviewed in an atmosphere con- 
ducive to reasonable discussion, instead of at an open counter 
where both the customer and the complaint clerk are subject to 
the disturbing effect of other conversations around them. 


Receiving the Complaint 

The equipment of the high bill complaint clerks should include 
the following: A manual or hand-book outlining the company’s 
policy and procedure; chart of average consumptions for typical 
installations, both domestic and heating; degree day table showing 
heat deficiency factors of normal months compared with actual 
months of past year; chart showing consumption per hour of the 
most commonly used appliances. 

A customer calling at the office to complain of a high gas bill 
should be directed by the reception clerk to a consultation room 
and introduced to the complaint clerk, who should receive the 
customer in a friendly and sympathetic manner. The complaint 
clerk should listen attentively while the customer states his 
complaint, and then send for the record of the customer’s account 
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which should be scrutinized for any possible error in calculation 
of the bill or irregularity in meter reading dates. At this point 
the clerk should determine whether or not the bill in question 
is really a high bill. He should do this by applying a “yardstick” 
consisting of a record of the average normal bill for similar 
installatiions. This is very important as the entire procedure 
should vary depending upon this point. 


If the bill appears to be higher than normal the clerk should 
question the customer as to the use of his appliances, whether there 
has been any unusual circumstances which might account for the 
high bill. Some of the causes of high bills may be mentioned, 
such as: 


An increase in the family. 

Carelessness in use of appliances, 

Ignorance of economical use of appliances. 
Indifference to operating cost. 

More than ordinary amount of entertaining. 
Misunderstanding of period covered by bill. 
Poor adjustment of burners. 

Oven burners used for heating kitchen. 
Improper water connections at water heater. 
Errors in meter reading. 


If no information is elicited from the customer to account for 
the increased consumption and it appears possible that the meter 
may have been over-read, it should be suggested that the customer 
send in his own reading of the meter on a dial postal card furnished 
him, and that the company will, in case an error has been made, 
render him a new bill based upon his own reading. Or if the 
customer prefers, a re-reading should be made by a meter reader. 

During the discussion the clerk must, of course, maintain a 
friendly attitude, using extreme care not to confuse or antagonize 
the customer. The ability of the customer to know the amount of 
gas used should not be questioned. Thus the temperamental person 
is not angered, and unnecessary friction is avoided. 


If, during the interview, the clerk sees that he is not going to 
satisfy the customer, he must decide whether to send an inspector 
to make a high bill investigation, have the meter re-read or order 
the appliances adjusted. If the customer is fairly certain that an 
appliance is faulty, an order to adjust such appliance may suffice. 
In the majority of cases however, when the customer cannot be 
satisfied at the office, a high bill investigation must be made upon 
the customer’s premises. The clerk informs the customer that an 
inspector will call, and using a high bill investigation form, he fills 
in the name, address, meter number, last reading and date, and 
consumption by months for the past year. Upon this form is also 
entered a synopsis of statements made by the customer when mak- 
ing the complaint, as a guide for the inspector in making his in- 
vestigation. 
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Complaints received by telephone can be handled practically the 
same as those from the customer who calls in person. Those 
received by letter must, of course, be written up on the high bill 
investigation form and sent out with an inspector. 

In smailer companies and district ofhces of the larger companies, 
where the volume of complaint trafic does not warrant the set-up 
described here, a member of the customers department can be 
assigned to interview all complainants and order necessary investi- 
gations. The chief clerk should follow each complaint closely and 
refer aggravated cases to the district agent or manager. 


Field Investigation 

The method of approaching the customer at his home is of 
utmost importance, as a bad impression made by an _ inspector 
may offset the good intentions of the company and defeat the 
purpose of the investigation. Doubt on the customer’s part of the 
inspector’s ability destroys confidence, which must be preserved at 
all cost. The inspector must be well qualified not only for good 
workmanship, courtesy and tactfulness, but must listen attentively 
to the customer and have a general appearance which will reflect 
the standards of the company he represents. 

The inspector calling upon a customer who has complained of a 
high gas bill is furnished with the high bill investigation form 
described above, also reports on previous complaints if any. A 
careful study of these data before calling at the customer’s premises 
will greatly assist the inspector in completing the investigation. 

The inspector should present himself at a rear door and, without 
hesitancy, proceed with the investigation in a business-like manner, 
first inviting the customer to remain with him. The condition of 
the meter should be noted and the present reading entered in a 
space provided in the investigation form. The house lines should 
be tested for leaks, minor adjustments made to appliances if 
needed, pressure regulated and helpful suggestions offered for 
the most efficient use of appliances. If any faulty appliance is 
found, its condition should be reported to the service department. 
If there is any evidence of waste through careless use of the service, 
the inspector shows the customer where and how the excessive 
amount of gas is used and suggests a remedy for it. This must be 
done in a tactful manner. The inspector must avoid any appearance 
of desiring to argue with the customer. His job is to investigate, 
and to convince the customer of the company’s interest in his 
complaint. 

On the investigation form the inspector should enter in addition 
to the meter reading, the name and size of appliances in use, 
date installed and average and maximum demand; also a record 
of operation tests of all appliances, in spaces provided in the 
form, 


Satisfying the Customer 


Following the inspection, a letter should be sent to the customer, 
informing him concerning the results of the inspection. While a 
verbal explanation of the inspector may, in many cases, be satis- 
factory to the customer, a written reply in every case gives the 
company a definite record. The letter should be brief, merely 
stating the date of the inspection, condition of the meter and 
appliances and correctness of meter reading. 

In a small minority of cases the inspector’s report will indicate 
that the customer has not been satisfied. These must receive special 
consideration. Usually those not satisfied by the investigation 
are persons who still doubt the accuracy of the meter. They 
naturally want it removed and tested. Before this is resorted to, 
the report of investigation should be read to see whether anything 
has been done during the investigation which will effect a reduction 
in the next bill. If a reduction is indicated, an attempt should be 
made to induce the customer to wait for his next bill before 
requesting a change of meter. If the customer is unwilling to wait 
or if the expected saving does not materialize, the meter should 
be ordered removed for special test. The customer should be 
invited by letter, to witness the test at the company’s laboratory. 

In unusually aggravated cases where this procedure has failed 
to satisfy the customer that the amount of gas registered by the 
meter has been used, a recording chart meter should be installed, 
to show the customer’s hourly demand. 


Industrial High Bill Complaints 


Complaints from industrial customers and those concerning large 
heating installations, should be referred to the industrial sales or 
new business department, to be investigated by competent engineers, 
working in close co-operation with the Customers Office. In such 
cases the Customers Office should retain a tracer of the transaction, 
and should receive a report of the investigation when completed. 
Whether the office should write a letter advising the customer 
of the result of the investigation, should depend upon the report 
of the investigator. 


High Bill Report 


A daily record of the complaints received, and the manner in 
which they were disposed of, gives the company valuable infor- 
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mation. This daily record should be consolidated into a monthly 
report showing the number of complaints received by letter, by 
telephone and from customers calling in person; the number of 
field investigations made; the number of meters removed for 
special test, and the number of such meters found to be sufhciently 
fast to warrant making refunds to customers. Such a report can 
be made with very little labor, and it gives a real picture of the 
entire high bill complaint traffic, as well as showing the importance 
of the field work done by inspectors. 


Conclusion 


To some it may seem that to follow the procedure outlined will 
require that a great deal of time be spent in handling each com- 
plaint. In the handling of each specific complaint, however, it 
should not be necessary to consider all of the items mentioned, but 
the possibility contained in each one should be weighed in order to 
not overlook the very thing which might result in satisfying the 
customer. 

The success of a perfect theoretical method of handling high 
bill compliant work will depend, of course, upon the maintaining 
of the proper attitude on the part of the contact employee, and his 
ability to project his personality and exercise his tact and judg- 
ment in handling each individual complaint. 


The Establishment of Consumer’s Credit* 


HE utilities of California have for some time felt that the 
entire matter of the establishment of credit by prospective 
customers, the size and handling of deposits, their refund, 
and the prohibition of discontinuing service until the deposit was 
absorbed, called for investigation and possible revision. Looking 
to this end, a committee of the Pacific Coast Gas Association was 
appointed to canvass the situation and endeavor to ascertain the 
feelings of the member companies. It was thought, perhaps errone- 
ously, that a uniformity of opinion would 
be found and that the companies might 
as a whole approach the Railroad Com- 
mission with application for consideration 
of that part of General Order 58 which 
covers the establishment of credit, etc. 
This committee found, however, that 
many of the California utilities had in- 
dividual problems which prevented the 
unified action which had been anticipated. 
Much work was done in an endeavor to 
learn the experiences of the member com- 
panies (especially those operating in Cali- 
fornia) and also to learn of the solution 
which would best fit their particular 
needs. Certain points have in this way 
been developed upon which, with few 
O. L. Moore exceptions, there seems to be an agree- 
Chairman ment. Your committee will endeavor to 
report these points somewhat in detail and 
will give the controversial points with such argument, pro and con, 
as has developed. While failing to have arrived at an agreement 
with sufhcient sureness to ascertain the Railroad Commission’s re- 
action, it is hoped that this report may be of sufhcient advan- 
tage to permit any member company, so desiring, to appeal to the 
regulatory body for such relief as is needed in its particular case. 

The subject of the establishment of credit naturally divides itself 
into the four plans now in use in California, namely, the owner of 
property, an old consumer in good standing, a guarantor, or a cash 
deposit. 

First, considering the establishment of credit by one who claims 
to be the owner of property, this has been found to have its dis- 
advantages. First, and greatest of these, is the impossibility of veri- 
fying the statement of the subscriber. It is not possible to insist 
upon the presentation of deeds or other legal documents indicating 
the title of real estate to be vested in the applicant for service. It 
is not possible to search the records of the county to ascertain whether 
or not the applicant has title to the property. Prospective customers 
claiming to be owners of property when they are purchasing it either 
on contract, or have made a small cash payment and have returned 
a trust deed to secure the seller, are hardly possessed of an asset 
upon which credit should be predicated. It has been argued that 
an owner or prospective owner of property gives evidence of stability 
and permanency in the location. This is problematical. Permanency 
in the location is in the opinion of the committee probably as great 
a recommendation for credit as any other one factor, but the claim 
of ownership does not guarantee this permanency. It has, therefore, 
been held that coupled with the claim of ownership there should be 
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some other assurance of the opportunities for collection for services 
rendered, such as place and permanency of employment, references 
to other business houses who have extended credit, and the like. 


When considering “the old consumer in good standing” as the 
means for the establishment of credit, we find probably the best 
reason for serving an applicant without a deposit. ‘The present 
rules make this time one year during which, if bills are paid with 
average promptness, the credit is assumed to be established and a 
deposit returned, if such existed. This service may have been sup- 
plied at various addresses, and payment with average promptness 
means merely the payment of half of the bills before delinquency 
date. It is pretty generally conceded that this is too liberal a policy 
for the particular reason that when a customer moves once or twice 
or more within one year, he is not permanently located at any one 
address. The very next move is likely to be off the lines of the 
serving company and ability to trace them for the collection of 
closing bills, etc., is greatly handicapped. Statistics of the vari- 
ous companies also show that many accounts are lost on account 
of deposits having been refunded after bills for one year have been 
paid with average promptness. It would seem that before a deposit 
was refunded or credit was established, on account of a customer’s 
previous record for good pay, that a longer time than one year should 
elapse. It is pretty generally conceded that possibly two years should 
elapse and then only after the customer had occupied the same ad- 
dress for that length of time. Whether or not the payment of bills 
with average promptness is a fair basis, is also questioned with 
more or less logic. Bills for utility service in California are in 
most cases presented after service has been rendered for one month. 
They are delinquent and service is subject to discontinuance 15 
days from date of presentation. That seems to give ample time for 
the consumer who desires to be considered prompt pay to pay the 
indebtedness. It, therefore, would seem that before permitting a 
customer to establish his credit on account of being an old con- 
sumer in good standing, or returning his deposit for the same rea- 
son, he should pay his bills before the 15 days had expired, not on 
the average, but every month. 


The guarantor as a plan for the establishment of credit is, we 
believe, generally admitted to be most troublesome and should be 
abolished. It brings into the problem a third party who has in 
no way benefited by the utility service, who in a great many cases 
does not realize that he is assuming the responsibility for the pay- 
ment of the bills. The guarantor is never satisfied with the efforts 
which the utility has made to collect from its customer, always claim- 
ing that if the utility had done differently it would have made the 
collection and he, the guarantor, would not be stuck. Finally, when 
he is forced to pay the bill, he is a disgruntled patron even though 
his own dealings with the utility have been extremely satisfactory 
over a period of years. 


The fourth and last means for the establishment of credit, namely, 
the cash deposit, opens up a point upon which there seems to be 
no uniformity of opinion. Records of any of the utilities of Cali- 
fornia could be produced to prove the inadequacy of the $2.50 
domestic or residential deposit. The question of what the deposit 
should be depends somewhat upon the class of customers and to 
some extent differs with the various utilities of the State. An arbi- 
trary amount, no matter of what size, cannot be prescribed in justice 
either to all of the utilities, or all of the consumers. Since the 
regulations require that 15 days’ notice must be given before the 
discontinuance of service and contemplate an additional notice after 
the expiration of those 15 days, it seems only reasonable that a 
deposit sufhcient to guarantee the payment of bills for two months’ 
service should be permitted. There is every justice in such a deposit, 
both from the standpoint of the utility and the standpoint of the 
customer£ A utility serviag a territory where consumption per meter 
is very high would be protected. A utility serving a territory where 
consumption per meter is very low would not be asking its customers 
to make deposits out of proportion to the requirements. Other states 
have prescribed deposits to cover an estimated two months’ bill and 
it would seem, if properly approached, the California State Rail- 
road Commission might look with favor upon a similar proposition. 
The matter of the amount of the cash deposit, however, is not agreed 
upon by all of the utilities in California. 


Another matter upon which there is quite a divergence of opinion 
is the right of the utility to enforce collection of bills for service 
before the entire deposit has been absorbed. It is true that present 
regulations provide that an unpaid bill for service may be charged 
against a deposit and the consumer notified to replenish the deposit 
or have his service discontinued. This amounts to asking him to 
pay the bill, and it is, therefore, felt by many that the deposit should 
be considered as such and not as an advanced payment. It is felt 
that the placing of a deposit is merely the establishment of credit 
and should remain in the hands of the utility (bearing 6 per cent 
interest) until the consumer has established his credit by becoming 
an old customer in good standing or has paid his closing bill, having 
discontinued the service. In the meantime, bills for service should 
be presented and payment enforced just as though the consumer 
had established his credit in some other way. There would be no 
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discrimination in this handling; in fact, it would be placing all 
customers on the same basis so far as the payment of their bills 
is concerned. 

Your committee regrets exceedingly its inability to have so co- 
ordinated the needs of all of the utilities of the State so that one 
set-up for presentation to the Commission might have been agreed 
upon. However, as stated in the opening paragraph, this could not 
be accomplished. It is hoped, however, that the work done may 
have given to the member companies sufhcient of the details in- 
volved to assist any of them in making application to the Commission 
for such remedy as fits a particular locality. 


Division Purchases and Payments* 
By J. Q. Ewinc 


Southern California Gas Company 


DIVISION purchase and payment plan may be defined 

broadly as the uniform procedure followed by branch ofhces 

to satisfactorily consummate and record the transactions with 
local vendors who supply those offices with services or materials 
on request. 

Advantages: The purposes served by such a plan are many 
fold. The matter of company policy is certainly of importance. 
There are few, if any, in the fraternity of public utilities, who will 
debate the advisability of reciprocation in the communities served, 
even though the volume and character of local purchases may be 
small due to the limitations of the available supply of the com- 
modity required. 

Of equal importance is the standing in the community which the 
utility may earn by prompt or delayed payment of local obligations. 
The centralization in the general offices of the mechanics of pur- 
chasing and of subsequent approval and payment of invoices 
received from vendors located in outlying communities, automat- 
ically results in a delay which frequently places a hardship upon 
the small merchant and which may cause him to consider the util- 
ity’s account unprofitable. Such a condition is directly assignable 
to methods which can be eliminated by permitting the branch ofhces 
to make purchases locally, and by providing them with a means 
of making prompt payment for such purchases. 

Physical operations of the utility are materially benefited, espe- 
cially in emergencies, by permitting the division ofhce to obtain 
materials and services when the element of time is an important 
factor. Real operating economies are possible by the reduction of 
losses of time or product as well as the saving experienced through 
the immediate elimination of public hazards created by accidents. 

Unquestionably, a division purchase and payment plan justifies 
its preferential position, if for no other reason than that it provides 
the most convenient and satisfactory means for maintaining the 
required managerial and audit control. ‘Though the division ofhce 
may be permitted to purchase material or service without prior 
knowledge or approval of the general office and the division office 
may be delegated the duty of making payment for invoices ren- 
dered, yet it is advisable and necessary for the general ofhce to 
maintain a direct control upon the purchasing activities and dis- 
bursements of the division ofhce. 


Method of Control: How such control may best be maintained 
is perhaps controversial. The method which probably merits the 
most consideration and which forms the basis of this discussion 
would provide a contingent fund in the division ofhce sufficiently 
large to enable the division office to make remittances for all pur- 
chases, or for such purchases which individually do not exceed a 
limited amount, as may be desired, during a definitely assigned 
period of time, say two weeks or one month. The division office 
would, at stated intervals, submit a request for reimbursement 
accompanied by all invoices paid during that period which would 
be examined, approved, and vouchered by the general office. 

By this alone is accomplished the maintenance of the desired 
control through a scrutiny of the disbursements. To this procedure 
may be applied an additional restriction on the type of materials 
or services which may be purchased locally and upon the character 
of transactions which may be entered into and consummated by 
the division office. 

Among the items which the division would normally be permit- 
ted to purchase without prior approval of the general office the 
following may be considered typical: 


Patrol Service. 
Window cleaning. 
Ice service. 
Towel Service. 
Electricity. 
Water. 
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Rentals of Office or Field Equipment. 

Western Union Time Service. 

Drinking Water. 

Rental of Water Purifier and Fountain Equipment. 

Telephone. 

Floor Polishing. 

Automobile Repairs (providing no local shops are maintained), 
including: 

Recover tops and repair or replace side curtains. 

Batteries. 

Generators. 

Upholstery. 

Other minor repairs. 

Auto Accessories: 

Casings. 

Tubes. 

Parts and Accessories not stocked. 

Automobile lettering and numbering. 
Building Repairs and Maintenance: 

Electric wiring. 

Plumbing. 

Roof Repairs. 

Window Replacements. 

Other minor repairs. 

Gold leaf lettering. 

Building Materials—Miscellaneous small items. 

Dirt—For backfilling trenches. 

Freight and Express (on “pickup” and local deliveries only). 
Furniture and Office Appliance, Repairs. 
Hardware—Miscellaneous. 

Haulage and Trucking—Miscellaneous. 

Lumber. 

Materials: 

Any materials needed in an emergency for operation or con- 
struction. 

Also any material that can be obtained from the local repre- 
sentative of a vendor with whom the purchasing department 
has contracted for local deliveries on request. 

Medicine. 
Merchandise Installations: 

Material not stocked or not on hand. 

Sheet metal fittings—odd sizes. 

Complete installation—at distant points. 

Paints and Enamel—Miscellaneous small lots. 
Rubbish disposal. 

Sand, Rock and Gravel. 

Services: 

Machining and Blacksmithing. 

Electro welding. 

Sewer, water line, and underground conduit repairs. 

Other services that the company is unable to perform or that 
limited time necessitates. 

Tools—Small (emergency only). 


Among the items which should normally receive the approval of 
the general office prior to purchase and payment may be mentioned 
the following: 

Advertising. 

Club Dues. 

Donations. 

Printing (forms or stationery). 

Construction Deposit Refunds. 

Furniture and Fixtures. 

Office Equipment. 

Large Tools. 

Construction Equipment. 

Transportation Equipment. 

Materials for Stores Stock. 

Professional Services. 

Construction Contracts. 

Leases or Rentals of Land or Structures. 

Resurfacing of Public Highways (payment only). 

Other items of special nature. 


Division Organization and Functions: Purchases for cash cannot 
be entirely eliminated, but they should be held to a minimum. 
Wherever possible, a purchase should be initiated by a purchase 
order, approved by the division manager or superintendent in 
charge, and prepared in sufficient number of copies to provide each 
of the various departments or individuals involved with the advice 
of purchase. 

The number of copies required depends largely upon the organ- 
ization structure. The probable minimum requirement for organ- 
izations such as are here represented, would be the original for the 
vendor, one copy for the files of divisional employee who will sub- 
sequently check out the transaction, one copy for the auditor, one 
copy for the purchasing agent and one copy to be used as a mate- 
rial received report. 
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The function of purchase, receipt of goods, and payment of 
invoices, or a combination of any two of these functions, should 
not be concentrated at one point. The desirable organization for 
obtaining proper approval would include at least four employees, 
namely: the division manager or superintendent in charge who 
would initiate or approve all purchases; the storekeeper or fore- 
man who would acknowledge receipt of material at the storeroom 
or in the field respectively by signing and returning the material 
received report; a third responsible employee who is not in a posi- 
tion to purchase, receive or pay for materials or services, to whom 
would be forwarded a copy of the purchase order as evidence of 
the obligation, the material received report from the point of 
delivery, as evidence of satisfactory receipt of the materials pur- 
chased, and the invoice directly from the creditor. At this point 
the transaction should be completely matched and checked, the 
accounting assigned, and the approved invoice, with the material 
received report and the copy of the purchase order passed for pay- 
ment. The fourth employee should be the district agent or em- 
ployee of similar capacity to whom would be assigned the responsi- 
bility of making the remittance for the approved invoice. 


At the termination of the designated period the District Agent or 
other employee in charge of disbursements would prepare a request 
for reimbursement of the division contingent fund in the form of 
a voucher containing all invoices paid during the period and accom- 
panied by the corresponding purchase orders and material received 
reports which would be forwarded to the general office for exam- 
ination and approval by the appropriate department head. A 
check would be drawn by the general ofhce for reimbursement of 
the division office contingent fund. 


A pplication of Division Purchase and Payment Principle to Gen- 
eral Office Procedure: The fundamental principles of the pro- 
cedure outlined for the division ofhce may also be applied to the 
purchases made by the general purchasing agent, with the varia- 
tion that the matching of purchase orders, material received reports, 
and invoice should be performed by the auditing department. The 
disbursement should be made, without exception, by the accounts 
payable division, which ordinarily is also a part of the auditing 
department. 


The work of the accounts payable division can be greatly sim- 
plified by making remittances to vendors on the basis of monthly 
statements rendered. All approved invoices should be accumu- 
lated for the current month and checked against an itemized state- 
ment of all transactions for the month as submitted by the vendor. 
By this plan the number of vouchers prepared during the month 
is materially reduced, and also there is established automatically 
the assurance that all obligations are satisfied currently. 


As a matter of actual practice, it is impossible to accumulate al! 
bills until the end of the period before making the remittance, 
because of the necessity for taking advantage of the cash discount 
offered by certain vendors for the purpose of expediting payment. 
A personal experience in this connection has been that 95 per cent 
of the vendors who offer a 10- or 15-day discount from the date of 
invoice are willing to permit the same discount on the tenth of the 
following month. By this means it is possible to do practically 
the entire amount of vouchering at one time during the month, thar 
being between the first and the date of closing of the voucher 
register. ‘To facilitate the rapid completion of the volume of work 
required it is advisable to use as a voucher jacket, a folder so 
designed and so utilized that it may serve a three-fold purpose. 
The first, as a protective covering for the invoices, material re- 
ceived reports, and copies of the purchase orders filed therein; 
second, a convenient means of accumulating unpaid invoices during 
the month; and third, a summary sheet for the distribution of 
charges to accounts. The distribution to accounts should be re- 
corded on the voucher jacket as the approved invoices are received 
and filed during the month. The operation of vouchering at the 
end of the month then requires only the checking of the file against 
the statement, footing of the distribution by a competent operator, 
and the preparation of a check and remittance advice. 


By the procedure as outlined it is found unnecessary to maintain 
either an invoice register or a creditors’ ledger. A summary of 
transactions by vendors may be accompanied by a file of dupli- 
cates of the remittance advice which should be stamped “Paid” 
and returned by the treasury department. 


There is also then eliminated the delay experienced in routing an 
original invoice to various points for required approvals, as the 
three elements constituting satisfactory approval are being accumu- 
lated simultaneously. 

By the elimination of the creditors’ ledger is also eliminated the 
necessity for utilization of bookkeeping machine equipment for the 
preparation of vouchers and voucher checks, thereby removing the 
limit placed on the production of voucher checks due to the 
capacity of the machine. 

The department heads responsible for the activities of the divi- 
sion are provided with the means by which they may visualize in 
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a minimum amount of time and with a minimum of effort the 
activities, by locations, of the entire accounting period in a sum- 
marized and consolidated form. 

Auditing of the disbursements is materially facilitated by the 
fact that each cash voucher, the record of payment, contains the 
complete history of the transaction from the time the obligation 
is incurred until it is finally distributed to the primary expense 
accounts or work orders. 

Relations with creditors are improved as each month’s transac- 
tions are completely, regularly, and promptly closed by not later 
than the tenth of the following month. 


A Study of a Machine Stores Accounting 
System 


By RicHarp M. NANCE 
Seattle Gas Company 


Burroughs Moon-Hopkins machines and individual stores issue 

tickets as installed during the past year by the Seattle Gas Co., 
it would be well to consider first the system in use prior to the 
change. This is necessary because comparison between the two 
systems must be made, and such comparison would be worthless 
to anyone outside of the immediate organization, unless acquainted 
with the standard used. It might also be well to add that in this 
particular instance such information is of vital importance because 
the standard in question was rather low. It should not be thought 
that any and every hand system of stores accounting could be re- 
placed by the machine method with such beneficial results as were 
obtained in this case. On the other hand, neither should it be 
supposed that the present routine is the ultimate word in efficient 
operation, as it is hoped that further improvements may be effected. 


Salient features of the old system were: 


1. Stock records were kept in 12 by 17 loose-leaf ledgers, divided 
as follows: 


a. Auto Parts 

b. Fittings 

c. Pipe 

d. Lamps and Lamp Parts 

e. Appliances 1 

f. Appliances 2 

g. Water Heater and Range Parts 


T° considering a stores accounting system involving the use of 


The ledger sheets were of the conventional columnar form, show- 
ing receipts and disbursements with account numbers charged. 


2. Receipts were posted directly from the invoices, after they 
had been approved by the Purchasing Department, the average 
price method being used with the price carried out to as many as 
five decimal points. 

3. Requisitions for material were multiple line forms made out 
in duplicate by the foremen, fitters, etc., and showed account num- 
ber, work order number, description of job, quantity and descrip- 
tion of material required, and provided a space for the quantity 
actually issued. ‘This last figure was entered by the storeroom em- 
ployee who filled the requisition. 


4. Stock records were kept in an ofhce adjacent to the storeroom. 


5. Upon receipt of the requisitions in the Stores Accounting Bu- 
reau, they were priced, extended, and added. At the time of pric- 
ing, the issue was posted to the stock ledger in quantity only, but 
by account number. When posting to more than one ledger was 
necessary the exhaust method was used, the requisition being passed 
from clerk to clerk around the ofhce. Some attempt was made to 
keep dissimilar items on separate requisitions, but considerable 
handling was necessary due to poor arrangement of ledgers. 


6. After posting, the original of the requisition was sent to the 
General Accounting ofhce, where it was matched with the proper 
work order, the duplicate remaining in the Stores Accounting Bu- 
reau filed by account number. 


7. At the end of the month the issues posted to each ledger sheet 
were added and the total multiplied by the average price, following 
which the new quantity and value balance was extended. 


8. Issues for the month were drawn off from the stock ledger 
by account number to be charged and recapped. The duplicates of 
the requisitions were then recapped and the resulting totals com- 
pared, a few cents difference being allowed on account of fractional 
prices. 

9. The stores ledgers were then balanced. 

10. The following figures indicative of volume may be of some 
value in connection with this consideration. 

The total number of stores accounts was approximately 2400, 
with a heavy months activity running somewhat as follows: 


WESTERN GAS 


Req. Items 
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11. The personnel required under this system consisted of four 
ledger clerks and one chief clerk. 

When the machine method was first being considered the routine 
suggested was as follows: 

1. All issues and returns were to be made on unit tickets, show- 
ing only items of the same description chargeable to the same 
account. 

2. These tickets were to be in duplicate, the original to go to 
the Genereal Accounting Department and the duplicate to be filed 
in the storeroom by commodity. ‘The tickets sent to the General 
Accounting office were to be covered by a transmittal form show- 
ing the first and last consecutive number of each class of tickets. 


3. When the tickets were received in the General Accounting 
Department they were to be checked against the transmittal form 
to see that all tickets were accounted for. They were then to be 
sorted by commodities and posted. 


4. The ledgers were to be further broken down to provide 
shorter controls as follows: 


a. Appliances 

b. Pipe 

c. Fittings 

i. Cocks, Regulators, etc. 
e 

f 


- 


Range Parts 
Water Heater Parts 


g. Refrigerator Parts 
h. Miscellaneous Parts 
i. Lamp Goods 

j}. Auto Parts 

k. Miscellaneous Stock 


The sheets within each ledger were to be arranged by code or bin 
numbers. 

5. Receipts were to be posted directly from the invoice after the 
average price had been computed. 

6. After issues were extended and posted they were to be sorted 
by account number for posting to operating and construction 
accounts. 
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7. The personnel under the proposed plan was to consist of two 
machine operators and one supervisor. 


8. The equipment was to consist of two Style 7200 multiplying 
machines. 


In practice it was found necessary to make one or two changes 
in the proposed plan. 


1. It was found advisable to continue using the multiple line 
form for requisitioning stores and to create a unit ticket for posting 
purposes only. This was partly due to the fact that the unit tickets 
were difficult to file with the work order and partly to illegibility 
of tickets when written by foremen, fitters, etc. These unit posting 
tickets are made from the multiple line requisitions as soon as the 
storekeeper releases them and before they are matched up with 
their respective work orders. 


2. It was decided to file the duplicates by ticket number instead 
of commodity as the more difficult method of filing did not appear 
to justify itself. 


3. The unit issue tickets are posted every other day, instead of 
every day in order to take advantage of summarized posting. 


4. Splitting the fittings ledger into two parts was found to be 
desirable due to the large turnover of this class of material. 


5. The ledger cards have been arranged alphabetically within 
each ledger instead of by bin numbers, because physical limitations 
prohibit setting up a system of bin numbers at present. 


6. Instead of being posted directly to the operating and construc- 
tion accounts every day the unit issue tickets are recapped and the 
posting is made from a journal at the end of the month. 


7. The decision to create unit posting tickets instead of using unit 
stores requisitions necessitated the use of an extra clerk, and re- 
capping required the half time services of still another. On the 
other hand, it was found that it was not necessary to use two 
operators full time. It was proved that all of the work in a 
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15,000-item month could be handled on one machine if the tickets 
were sorted and stuffed for the operator. This would leave no 
reserve, however. At present the extra machine is being used as 
a reserve for both material and labor. ‘The time taken in recap- 
ping is just about offset by the time saved in posting the operating 
and construction ledgers. 

Aside from these changes the proposed plan has been followed 
out quite closely. 

Some description of the equipment, forms and actual posting 
operation may be of interest. 

The Style 7200 machine is equipped with a continuous carbonized 
journal tape 5 inches wide (See Exhibit A)—on the left side of the 
carriage and with a front feed bill chute so constructed that the 
unit ticket may be inserted directly in front of the journal tape. 
The ledger sheet is inserted on the right side of the carriage. 

The ledger sheet selected was a 6 by 10 sheet of heavy stock, 
providing for description of material and several average price 
changes across the top, and ruled vertically to show old quantity, 
date, reference number, quantity received, quantity issued, quantity 
on hand, and value of quantity on hand. (See Exhibit B.) 

The 5 by 3 unit issue ticket provides spaces for bin number, 
date, account number, quantity and description of material, and 
for the machine computation. The return ticket is similar in form 
and size, but is printed in red. (See Exhibit C.) 


In making extensions on the unit issue tickets and posting the 
stock ledger the operator locates the correct ledger account and 
inserts the unit ticket into the bill chute and writes the quantity on 
the adding machine keyboard, then multiplies by the average unit 
price, which is taken from the ledger card. One key depression 
prints the result of the multiplication on the unit ticket. The ticket 
is then taken from the machine and the old quantity balance is in- 
dexed on the adding machine keyboard and the ledger card is 
inserted and aligned to the proper posting line. The old quantity 
balance is then printed on the ledger card, the date printing auto- 
matically at the same time. By depressing the subtract key the 
quantity issued reduces the old quantity balance, thereby creating 
a new quantity balance, which is printed in the Quantity on Hand 
column, and is retained in the machine and multiplied by the 
average unit price, which is visible to the operator at the top of the 
ledger card. The operator next enters the old value balance and 
subtracts. By depressing a key the carriage is returned to a posi- 
tion on the journal tape where the result is printed. This amount 
is the decrease in the Value on Hand balance, and should agree 
with the value of the quantity issued, which has been previously 
printed on the journal tape at the time of extending the issue ticket. 
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The operation, where a group of issues effect the same stock 
card, is the same except that after printing the result of the multi- 
plication on the first ticket the carriage is returned for extending 
succeeding tickets. After all tickets of the group are extended 
a total of Quantity and Value is obtained for a summary posting 
to the stock card. 

After all tickets for a ledger have been extended and posted, 
a grand total of all extensions is made by depressing a total key. 
This figure is printed on the journal tape and constitutes a con- 
trol figure for the ledger. This figure is proven by adding the 
value, as shown on the unit tickets, on a calculating machine. If 
the totals do not agree the error is located by checking the journal 
sheet, the value of the extension on the tickets and the value of the 
issue as obtained by the stock ledger posting operation being printed 
side by side thereon. As soon as the totals have been checked, the 
tickets are given to a recap clerk under a transmittal form showing 
the total charge for each ledger. This clerk recaps the tickets by 
account numbers charged, checking against the transmittal form. 
At the end of the month the journal charging operation and con- 
struction with stores issues is made up from this recap. 


Receipts are posted directly from the invoices after unit prices 
have been computed and noted on the face of the invoices. (See 
Exhibit D.) The quantity purchased and amount of the invoice 
are added to the Quantity and Value on Hand and the new unit 
figured from these totals. In the event that the new unit price 
comes out in a fractional part of a cent, the nearest cent is taken 
and the total quantity extended at this price. The difference be- 
tween the total value secured in this manner and the total value 
secured by adding the amount of the invoice to the Value on Hand 
is entered at the top of the ledger card at the same time the new 
unit price and date are entered. 


When the invoices have all been posted, the total taken from the 
journal tape is posted to the ledger control card. At the same 
time the total of the price adjustments is posted to the price ad- 
justment control card. Thus the charges on the ledger control 
cards plus or minus the price adjustment control cards will equal 
the total amount of the invoices charged to stores. These adjust- 
ments offset each other fairly well, but if it seems advisable the 
difference may be written off. 


In summary, the new system offers the following advantages over 
the old method: 


1. A reduction of approximately 35 per cent in personnel was 
effected. Formerly, five full time clerks were necessary, whereas 
at present the personnel consists of one full time operator, one 
full time clerk, one half time operator, and one half time clerk. 


2. A constant quantity on hand figure is provided, which makes 
it possible to tell without a physical inventory when to order new 
supplies. This figure also serves as a perpetual inventory. 


3. The mechanical balancing feature eliminates trouble at the 
end of the month, little or no difficulty being experienced in balanc- 
ing at that time. 


Of course, the machine method has some limitations, the principal 
ones being: 


1. It is not as easy to trace back charges that are summarized as 
those that are entered in detail. 
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2. The machines, being mechanically balanced, are not quite as 
flexible as hand posting. 

The balance, however, seems to lie in favor of the machine 
method. 

In looking toward possible improvements, the first that sug- 
gests itself is the elimination of some of the duplication of effort 
involved in creating the unit tickets. This may be accomplished 
by using the back of the work order for the material requisition. 
Another problem that has recently presented itself is that of 
speeding up the work of distributing the charges at the end of 
the month. This may be achieved by posting the operating and 
construction ledgers directly from the recap of issues during the 
month. 


Automotive Transportation Accounting* 


T it not the purpose of this report to set forth any complete set 

of records relating to the operation of automotive equipment, 

as there are already a sufhcient number of authentic reports 
and papers available for that purpose. The following reports are 
recommended: 

1925 Proceedings of the Pacific Coast Gas Association, Page 
57—Report of Cost Accounting Committee on Automotive Trans- 
portation Costs. 

N. E. L. A. Publication No. 010, issued 
January, 1930—Transportation Equip- 
ment Accounting. 

A. E. Journal (Society of Automotive 
Engineers) issue of December 1928—Sub- 
committee Report on Research to Devise 
a Comparable Record-keeping Practice. 

This report will be confined to a dis- 
cussion of various accounting problems 
arising out of the transportation activi- 
ties of the utility and suggestions for 
modifying some of the records recom- 
mended in the reports mentioned. 

The subject naturally divides itself 
into three main headings—(1) Fixed 
Capital Records, (2) Operating Costs and 
Statistics, and (3) Allocation of Costs to 
Operations Benefited. 


FIXED CAPITAL RECORDS 
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G. F. Mackenzie 
Chairman 


These records offer little or no problem 
to the accountant and almost any type is satisfactory which shows 
sufhcient detail for identifying each piece of equipment, carries the 
amount to be retired upon disposal and balances with the total 
charges to Fixed Capital for transportation equipment. 


Spare Tires and Accessories 


There exists some difference of opinion among the companies 
which were consulted regarding the capitalization of spare tires 
and accessories. ‘The committee believes that the cost of these items 
is a proper charge to Fixed Capital and should remain there undis- 
turbed until disposal of the vehicle. A discussion of the methods 
for accounting for the replacement of spare tires appears under 
“Operating Costs and Statistics.” 


OPERATING COSTS AND STATISTICS 


The organization of a utility may be such that supervision of 
its automobile fleet may be extremely difficult. If the utility serves 
many small towns, widely scattered, it may not be an economy even 
to establish district garages, but rather to permit each town to 
operate one or two vehicles as best it can by using garage con- 
veniences existing in each locality. To obtain statistics and costs 
on a fleet of this type is almost impossible as the operating condi- 
tions in each town vary to such a degree that comparisons are out 
of the question. In such a case it is considered sufficient to collect 
the costs of each vehicle through the accounting department, mak- 
ing some simple segregation of costs, such as, Gasoline and Oil, 
Operation and Maintenance. A monthly report of work performed 
and mileage run will afford the means of clearing the transporta- 
tion cost account and any further information desired should be 
procured from a special study. 


We believe that only when the superintendent of transportation 
is in direct charge of the fleet, through one or more companies or 


* Committee Report: G. F. Mackenzie, chairman, Portland Gas & Coke 
Co.: A. B. Cates, So. Calif. Gas Co.; F. W. Keller, San Diego Cons. G. 
& E. Co.: §. §S. MacDougall, L. A. G. & E. Corp.; N. R. McKee, So. 
Counties Gas Co.; C. E. Neiderer, Portland Gas & Coke Co.; A. Shackleford, 
Tucson Gas, Elect. Light & Power Co. 
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private garages, can information be procured of sufficient value 
to make it worth while setting up an elaborate system for obtaining 
costs. 

Operating costs and statistics are procured for the benefit of 
the transportation superintendent. So far as the books of account 
of the utility are concerned, the information needed consists of the 
cost of transportation and the disposal of such cost to the con- 
struction and operation accounts benefited. We, therefore, suggest 
a method of obtaining the costs and statistics on automotive equip- 


ment which places a small amount of effort on the accounting de- 


partment and still may be productive of the greatest amount of 
detail, if, and when, desired. 


Segregation of Costs Necessary for Accounting Purposes Only. 


If it were possible to charge to construction and operating ac- 
counts all automotive transportation costs, such as gasoline, oil, 
repairs, tires, etc., at their source, the accounting requirements of 
the utility would not necessitate the collection of these costs in 
any other manner. As this is, of course, out of the question, 
these costs must be collected in some manner before they are finally 
disposed of. The easiest way to do this, from an accounting stand- 
point, is to gather them in as few groups as possible and this may 
be accomplished to a large degree if the fleet is divided into classes. 


Costs Collected by Classes of Vehicles. 


Any well regarded fleet is composed of many cars of the same 
type, performing the same kind of work. Standardization of equip- 
ment is an economy from every angle and needs no brief here. 

In order to charge out the collected costs of transportation it is 
necessary to establish certain rates—per hour, or mile, as the case 
may be. We believe it to be proper to consider one rate applicable 
to all vehicles of similar make and type, despite the slight varia- 
tion which may exist in the operating costs of individual cars, and. 
consequently, if costs are gathered by classes of vehicles instead of 
by individual vehicles, the necessary information is obtained for 
formulating rates. There is no argument as to which is the cheaper 
method. A fleet of 200 vehicles will, in all probability, be divided 
into 8 or 10 classes. Considering that possibly 20 special cars can- 
not be included in any one group this plan should reduce the 
number of accounts necessary for collecting the costs from 200 to 
approximately 30. 


The groups used by one utility employing this method are as 
follows: o 


Group 1 Special cars—individual accounting. 
Group 2 Ford Roadsters. 

Group 3 Ford Light Delivery. 

Group 4 1 Ton Trucks. 

Group 5 1 Ton Trucks with trailers. 

Group 6 2 Ton Trucks. 

Group 7 5 Ton Trucks. 

Group 8 Trailers. 

Group 9 Motorcycles. 


A block of numbers is assigned to each group and the vehicles 
are numbered serially inside the group. For example: If there 
are 20 one-ton trucks their number will be from 401 to 420. 


All charges for the operation and maintenance of each vehicle 
are reported as charges to the vehicle number, e.g., 131-402 (131 
being the account number for ‘Transportation Expenses’. The first 
digit of the car number represents the group and the charges are 
collected in the accounting department by this group number only 
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(131-4). At the end of each month the total cost of operating each 
group is obtained in this manner. 


Transportation Equalization Account. 


In order to equalize the cost of transportation over a period, 
and to prevent an excessive variation in rates from one month to 
the next, it is mecessary to establish an equalization account to 
which all charges for transportation expense are transferred month- 
ly and to which credits are passed for services of the transportation 
equipment. ‘This account may be cleared each year—that is to say, 
rates may be established on the basis of the annual costs, or it may 
be extended to the life of the equipment irrespective of yearly 
costs. The committee is inclined to favor the latter method. (This 
point will be discussed later.) 


From the information collected in the apportionment account, the 
proper rates of charge are computed and controlled. 


It might be reasoned that the original expense account mentioned 
above (Account 131) should be used as the equalization account— 
and that may be done if desired—but experience has shown the 
convenience of gathering monthly costs in this account and trans- 
ferring them to the equalization account monthly, in total. 


Compilation of Costs for Transportation Superintendent. 


Daily Labor Report (Exhibit A): The superintendent of a well 
ordered transportation department is interested primarily in labor 
costs. In order that prompt information may be obtained regard- 
ing the work performed by his men, it is thought advisable that 
this be compiled from the time tickets before they are forwarded 
to the paymaster and distribution clerk. Information of this type 
is probably more satisfactory in man-hours than in money values 
and for this reason a daily report is suggested which is compiled 
in the transportation superintendent’s office and not in the account- 
ing department. (Exhibit A.) It frequently happens that time 
tickets and labor cards are not extended in money until after they 
reach the accounting department, but man-hours are always avyail- 
able. There is a growing tendency towards the production of oper- 
ating cost in man-hours for supervision purposes and the commit- 
tee recommends that this point be considered as applied to all cost 
records. Man-hours may often be much more available than dollars 
and cents. 

This report gives a clear picture of all labor costs on each 
vehicle and the totals each day will balance with the total man- 
hours charged to Transportation Expense as shown on the distri- 
bution ledger in the accounting department. ‘There is little extra 
work involved in accumulating man-hours as well as the cost on 
the distribution ledger accounts for transportation expense. 

In some organizations it may be necessary to charge to transporta- 
tion expense the cost of labor not under the supervision of the 
transportation superintendent. This necessitates special advice to 
the superintendent’s ofhce from the source of the charge so that his 
report of man-hours may balance with the figures on the distribu- 
tion of the payroll. By balancing the daily report each day with 
the distribution ledger the two records are kept in accord. 

Upon completion of the month’s business the daily report is 
totaled and forwarded to the cost engineer to be used in obtaining 
the “life records” of each vehicle. 


Job Card: The job card shown in Exhibit B is used by one utility 
in obtaining the information necessary for compiling the daily re- 
port and the time tickets. The workman completes a “job card” 
for each vehicle on which he is engaged during the day. The card 
shows the time spent on each operation, the total of the job cards 
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for each workman providing the information necessary for compil- 
ing the time tickets. The man-hours on the job cards are posted to 
the daily labor reports and balanced with the total man-hours 
appearing on the time ticket. 


Storeroom, Invoices and Miscellaneous Charges: All storeroom 
requisitions bearing charges to transportation expense are forwarded 
to the distribution clerk in duplicate, both copies being priced. 
By filing the duplicate by car number, a detail of all storeroom 
charges is produced each month without the necessity of posting 
these charges in any ledger. Posting slips are produced for all 
charges from invoices and journal entries, which, when added to 
the storeroom requisitions, gasoline and oil report and labor charges, 
give a complete detail of all charges to Transportation Expense, by 
car number. These charges are all classified in accordance with 
the segregation of costs appearing on the “Life Record.” (Exhibit C) 


Gasoline and Oil: Charges for gasoline and oil are so numerous 
that the most practical plan for their accounting is the collection 
of the charges by vehicles each day and the compiling of a gaso- 
line and oil monthly report from which charges may be made to 
the transportation account once a month. A copy of this monthly 
report is used in compiling the Life Record of each vehicle. 


Overhead Expenses: It is not considered necessary to discuss here 
the methods of distributing the various overhead expenses applica- 
ble to transportation equipment, as that subject has been consid- 
ered in the reports already referred to. 


Depreciation and Interest on Investment: In order to arrive at 
the true cost of transportation both depreciation and interest on 
investment must be considered. Some of the member companies 
consulted actually set up the depreciation each month, and others 
do not. Whatever method is followed, both these items should 
appear on the Life Record of the vehicle, either as a direct charge 
or as a memorandum charge. The sample sheet attached (Exhibit 
C) treats both these items as memorandum charges. 


License Fees and Insurance Premiums: Annual license fees and 
insurance premiums may be charged to Transportation expense 
when paid, as the benefit from apportioning these amounts each 
month is not commensurate with the expense involved. The Life 
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Record will show the month in which these charges were made 
and the cost of these items will not distort average costs per 
mile or hour sufficiently to be worthy of consideration. Monthly 
costs per mile are not nearly so important as the accumulative 
costs. 


Rent on Garage Property Owned by Utility: In order that auto- 
motive vehicle costs may be on a par with drayage company 
charges, it is necessary to include an amount representing the 
rental of garage property if it be owned by the utility. This 
should be computed on the basis of interest, depreciation and taxes 
and may be applied monthly to the Life Record in one figure com- 
bined with the other memorandum fixed charges to the vehicle, 
a notation being made on the record showing the detail of these 
memorandum charges. 


Tires: It seems to be the practice in transportation cost account- 
ing to carry tires as a separate item. This dates from the time 
when tires were one of the principal costs in motor vehicle opera- 
tion. But today the cost of tires is such a slight proportion of the 
the cost of operating a motor vehicle—particularly in the lighter 
classes—that there is a grave doubt in the minds of the committee 
as to whether or not it is profitable to keep such records as indi- 
vidual tire mileage, tire life reports, or a special segregation of 
the cost of tires on the Life Record of the vehicle. Experience 
has shown that in many instances the mile or life record of a 
tire has not much value even in the matter of replacement adjust- 
ments. Usually these adjustments are arrived at on a compromise 
basis. In establishing a cost classification this item of expense 
should be considered seriously and not included as a special item 
just as a matter of custom. Each item in the segregation carries 
a certain accounting expense and as the cost records are at best 
an expensive venture all unnecessary items should be eliminated. 
The sample Life Record attached to this report considers tire costs 
as miscellaneous operating expenses. 


Spare Tires: As mentioned under the heading of “Fixed Capital 
Records” the cost of spare tires should be capitalized. When a 
tire is removed from a vehicle for repairs it should, of course, 
be replaced on the same vehicle when the repairs are complete. 
If, however, it be replaced on another vehicle, the depreciated cost 
of the tire should be transferred from the expense account of one 
vehicle to the expense account of the other. All new tires bought 
for replacement should be charged to the expense account of the 
vehicle involved. 


Compiling the “Life Record” (Exhibit C) 


The information for compiling the Life Record on each vehicle 
is obtained from the following sources: 

Daily Labor Report: Hours are extended at the average 
cost per group as shown on the distribution ledger. The 
various segregations are combined to give the classification 
appearing on the Life Record. 

Storeroom Requisitions: These have been collected daily 
and filed according to car number. 

Posting Slips: Prepared from all invoices and journal 
entries bearing charges to transportation expense. 

Gasoline and Oil Report: This report is the monthly 
accumulation of daily issues of gasoline and oil which is 
priced and becomes equivalent to a special storeroom 
requisition. 

Mileage Report: The report of mileage appears on the 
daily labor report. 
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From the various sources of information the Life Record is com- 
piled monthly without the necessity of any intermediary records. 

As already stated, the benefit of this system lies in the elimination 
of work in accumulating cost records—which is an aid in closing 
the books at the end of the month—and the ability to procure 
any amount of detail desired from the records produced. 


Garage Vehicle Record. 
A complete physical record of each vehicle should be maintained 


at the garage or some other place where it may be available at — 


all hours in case of emergencies. The following items are suggested 
as being appropriate for such a record: 


Date Purchased Vehicle No. 


Recorded on Fixed Capital Work Order No. 
Make 

Model 

Year 

Type 

Motor No. 

Serial No. 

Body No. 

Tire sizes 

No. cylinders 
Bore and stroke 
License weight 
Gear ratio 
Assigned to 
Battery make 
Generator 

Starter 

Ignition 

Spot light 
Mirror 

Swipe 

Signal device 
Bumpers 

Chains 

Spare tires 

Shock absorbers 
Fire extinguishers 
Body, make, style and drawing No. 
License No. 

Tools 


No. of plates 


ALLOCATION OF COSTS TO OPERATIONS BENEFITED 


The methods most commonly in use for distributing transporta- 
tion cost can be classified as (1)direct charge basis, (2) hourly 
basis, (3) mileage basis, (4) load basis, 


Direct Charge Basis. 


When a vehicle, or group of vehicles, is used for one enterprise 
only it may be feasible to charge the total cost accumulated each 
month directly to one account without employing any intermediary 
computation. This method, however, may burden one particular 
month’s operating expenses on account of high maintenance costs 
and low operating time of a vehicle. Modern cost accounting prac- 
tically demands an equalization of expenses of this nature, and for 
that reason the direct method may be used on very rare occasions. 


Hourly Basis and Mileage Basis. 

These are the most commonly used bases for the distribution 
of transportation costs, and are practically self-explanatory. It is 
impossible to say that either one or the other should be used ex- 
clusively as the type of work performed by the vehicle has a bear- 
ing on the methods to be employed for accounting for its expense. 
Vehicles which move continuously probably may best be accounted 
for on the mileage basis, while vehicles which remain stationary 
for periods may be more satisfactorily handled on an hourly basis. 
It is believed, however, that if one method is to be employed for 
the whole fleet, the hourly basis is more equitable than the mileage, 
and makes for simpler accounting. In connection with the ac- 
counting system described in this paper the hourly basis is used in 
conjunction with the load basis. 


Load Basis. 

The load basis takes into consideration the weight and bulk of 
the materials handled. It is possible to develop an intricate sys- 
tem of charging for transportation costs by combining mileage, time, 
weight, bulk and type of vehicle—and all these items really affect 
the proper charge for transportation services—but a slight study 
of the problem will show the impossibility of arriving at an abso- 
lute answer. After considering all of the complexities, the com- 
mittee suggests that when a vehicle handles a “mixed load” in- 
volving two or more accounts, the load method may be used to 
good advantage. In order to accomplish this, all the materials 
regularly handled by the vehicles are resolved into “units.” A 
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Date Purchased Order No. 
Make 
Model Year 
Motor No, Serial 
Body No, 
Tire Sizes 
| Front _ Bear 
Cylinders: No. Bore Stroke 
| License Weight 
__Gear Ration 
ital Acc 
is 
Body 
Cab 


| ss Capitalized Value 
| __ Estimated Salvage 


| __ Depreciable Amount 
Estimated Life (Months or Miles 
Depreciation Rate oy ye onth or as 


F Disposit 


Net Cost 


Accrued Depreciation 
Charge to Depreciation Reserve 


Exhibit D. Record of each vehicle to appear on left side 
of Life Record form 


“unit” may be the unloading power of one man from the vehicle 
to the final destination. (For example: A meter is % unit unless 
it be delivered by itself when it becomes a whole unit.) Or it 
may be a portion of a man hour, if a premium system is operated 
in connection with transportation. The total cost of the trip is 
figured first on an hourly basis, and subdivided on the unit basis 
to the various accounts affected by the materials composing the 
load. In some instances it is practical to distribute all of the 
daily cost of a vehicle by this method, i. e., on a “daily cost—unit 
basis.” 


Driver’s and Helper’s Time on Mixed Loads. 


Generally speaking the cost of driving and helping should be 
charged direct to the accounts affected by the delivery of material. 
On mixed loads this is not possible, for the workmen do not know 
the proper distribution at the time the tickets are made up. In 
such instances the workmen charge their time to the Transportation 
Equalization account in total, and when the cost of the vehicle is 
computed the labor cost is added to the vehicle cost and the com- 
bined cost distributed. In this manner it is never necessary to 
charge driving costs to the cost of operating a vehicle. This 
method necessitates a trip slip for each delivery and a total trip 
slip showing the total hours charged to the apportionment account 
by.the workmen as well as the total working hours of the vehicle. 


Suspense Orders. 

If costs are kept on a series of suspense orders—such as mer- 
chandise installations—in which each individual order is costed, 1 
is believed that the proper method of handling the charges for 
transportation expense is to treat them in the manner of an over- 
head expense and apportion them to each individual order on a 
percentage of total costs basis rather than to make direct charges 
to each individual order. The variation of transportation costs 
when charged directly to such orders is so great, due to the many 
factors involved, that the results are meaningless and make for 
confusion and endless adjustments. There seems little to be gained 
by the direct method but additional work. 
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Computation of Hourly and Mileage Rates. 


Whether they be on an hourly or mileage basis, rates for vehicles 
‘should be computed, if possible, on the life of the vehicle or group 
of vehicles, so that operating expenses and construction costs may 
not suffer towards the end of the life of a vehicle. ‘The rates 
should be such that an amount is built up in the apportionment 
account to take care of engine overhauls, and other accruing ex- 
penses. It is, of course, impossible to establish rates which will 
not change, but the life basis of rates will be much less subject 
to fluctuation than the yearly (or any other period) basis, and 
the group life basis will fluctuate still less than the vehicle life 
basis. 


Report of Committee on Natural Gas 
Classifications* 


N order that a study of this kind may be of sufficient value to 

warrant serious consideration, it is necessary that the commit- 

tee personnel be sufficiently general among the several member 
companies to make the findings representative of the combined 
views and opinions of said companies. Your Chairman was for- 
tunate in having as members representative men from nearly all 
of the Coast companies. 


Scope 

On account of the many problems which 
it would be necessary to solve before a 
new Classification could be adopted, your 
committee has confined its work to some 
of the more important questions, paying 
very little attention to minor changes 
which, while desirable from our point of 
view, would in all probability be lost 
sight of. 

On account of the fact that the Classi- 
fication as prepared by the National Asso- 
ciation of Railroad and Utilities Com- 
missioners conforms, in most respects, with 
the ideas of the committee appointed by 
the American Gas Association and also FE 
in view of the fact that the American 
Gas Association will probably adopt a 
Classification in substantially this form at 
its next convention, it seemed desirable to set out only those points 
which we felt would receive consideration from them and which 
it would be necessary to include before the Classification would be 
suitable for Pacific Coast companies. 


. N. Simmons, 
Chairman 


History 


Preliminary steps on a Classification for Natural Gas Companies 
were taken during the latter part of 1927 when representatives 
of the natural gas industry sat, for the first time, on the Account- 
ing Committee of the American Gas Association. At the close of 
the fiscal year when a report of the committee’s activities was 
required at the convention, it was reported that a preliminary 
effort had been made toward the preparation, at a later date, of 
such a Classification. A sufhcient number of suggestions were 
received respecting the desirability of a Uniform Classification of 
Accounts for natural gas companies to warrant the appointment of 
a sub-committee to give the matter careful consideration. 

Before any considerable amount of work had been done by this 
sub-committee, however, the Southwestern Division of the Natural 
Gas Department of the American Gas Association in convention 
at Shreveport determined that definite action was needed and 
authorized the appointment of a committee to formulate a Classifi- 
cation of Accounts for such companies. Mr. Watkins of Shreve- 
port was selected as chairman. 

The committee headed by Mr. Watkins started to work, but 
before very much had been accomplished, they entered into an 
agreement with the general committee of the American Gas Asso- 
ciation to carry on as a joint committee. A meeting lasting four 
or five days was held in New Orleans, going over the program 
as then laid out. Further consideration of the subject was to be 
given at a later conference of this joint committee. 

Meanwhile, however, the National Association of Railroad and 
Utilities Commissioners had been busy and before any further de- 
velopment had taken place within the industry, the Commissioners’ 
committee, acting through its chairman, Mr. Williamson of Charles- 
ton, W. Va., sent in copies of a complete Classification, as Mr. 


*E. N. Simmons, Chairman L. A. G. and E. Corp.; A. B. Carpenter, San Joaquin 
Light & Power Corp.: A. B. Cates, So. California Gas Co.; D. G. Martin, P. G. 
& E. Co.: W. J. McCoy, So. Counties Gas Co.; D. A. McCullough, Standard 
Met. & Operating Corp.; C. W. Platt, Portland Gas & Coke Co. 
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Williamson termed it, and asked that it be given consideration by 
the American Gas Association. 

In due course a meeting was held in the city of Chicago. This 
meeting was quite largely attended. Mr. Williamson presided 
and was assisted by two Commission members of his committee. 
The session lasted some five or six days and careful consideration 
was given to the proposed Commissioners’ Classification. Many 
suggestions were offered. These were designed to simplify the 
Classification, eliminate unnecessary provisions, avoid misinterpre- 
tation, and to use the best text possible. 

As the task could not be completed at the Chicago session, it 
was agreed that another meeting would be held in Charleston, 
W. Va. At the Charleston conference, the Commercial Department 
accounts and certain other portions of the Classification were 
examined at great length, revised in certain particulars and placed 
in the shape in which it finally came from Chairman William- 
son’s hands. 

No further action was taken in regard to the matter until 
November, 1930, when the question came up as to whether or 
not the Classification should be adopted by the National Associa- 
tion of Railroad and Utilities Commissioners at their convention 
then being held in Charleston, S. C. Shortly before the time the 
matter was to be presented to the convention, considerable pressure 
was brought to bear on the chairman of the Uniform Classifica- 
tion of Accounts Committee of the American Gas Association (who 
was in attendance at the convention) by representatives from sev- 
eral of the large holding companies interested in natural gas 
properties to try to postpone the adoption of the Classification 
for at least a year. They stated that they had not had sufficient 
time to give the subject proper consideration. The matter was 
presented to Mr. Williamson, chairman of the Commissioners’ 
Accounting Committee in an attempt to delay action until the 
next convention. Mr. Williamson stated, however, that it had 
gone too far and felt that he could not call it off and said that 
he was going to submit it. After considerable discussion, a ballot 
was taken with the result that the majority voted to receive the 
report, approve the Classification and have it printed. So the 
Classification as it now appears has been officially adopted by the 
Commissioners’ Association. 

No official action has been taken in regard to the matter by the 
American Gas Association. However, the question will receive 
serious consideration at the next convention which will be held in 
the Fall of this year. It is the sincere wish of your committee, 
therefore, that this report be given serious consideration by the 
Accounting Section of the American Gas Association before arriv- 
ing at any definite conclusions in order that the requirements of 
the Pacific Coast companies may not be lost sight of. 


Procedure 


Copies of the Uniform Classification of Accounts for Natural 
Gas Companies as published by the National Association of Rail- 
road and Utilities Commissioners and also a Summary of Com- 
ments offered in regard to same by a committee of the American 
Gas Association headed by H. M. Brundage, vice-president of the 
Consolidated Gas Company of New York, were sent to each 
member of the committee. The members were requested to study 
the Classification, noting down their comments for presentation 
at the Spring meeting of the Accounting Section. On account of 
the great number of objections to the Classification, as _ printed, 
the matter could not be completed at this conference and it was 
necessary to hold later meetings in order that the recommended 
changes could be passed on and put in final shape. As the matter 
now stands, this report embodies the principal and major changes 
which should be made before serious consideration is given to 
the adoption of the Classification—it being understood, of course, 
that further study would be desirable in order to iron out some 
of the less important points. 


Application of Classification to California Companies 


On account of the fact that the Classification now in use in 
California is patterned somewhat after that of the Federal Power 
Commission, certain obstacles would have to be overcome before 
a Classification such as this one, which is in line with other 
classifications of the American Gas Association, could be adopted. 
Several years ago, the gas and electric Classifications were made 
to conform to the Federal Power Classification in order to accom- 
modate some of the large power companies who are required to 
report to the Federal Power Commission. 

Before any change could be made in the present gas Classifi- 
cation, it would be necessary to propose corresponding changes in 
the electric Classification in order to meet the requirements of 
companies operating both gas and electric properties. If such 
changes were proposed they would, in all probability, be objected 
to by the power companies doing an interstate business who come 
under the jurisdiction of the Federal Power Commission unless the 
Federal Power Commission could be induced to change their 
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Classification. This latter change would require time even though 
such a proposal might later receive favorable consideration. 


Comments Offered by American Gas Association Committee 


Your Committee is in substantial accord with practically all of 
the recommendations of the special committee of the American Gas 
Association, the principal exception being with the recommendation 
in connection with trade and cash discounts. In this case, the 
Committee is inclined to agree with the handling of discounts as 
outlined in the “comment” (Comment No. 16) and to differ with 
the “Committee’s recommendation.” ‘The comment follows: 


“We would change the handling of trade and cash dis- 
counts. Trade discounts apply to the particular bills on 
which such discounts are allowed; cash discounts are a func- 
tion of finance and with the exception of where materials are 
used for construction or improvements should be credited to 
non-operating income. As it is necessary to charge construc- 
tion costs with interest during the process of construction, all 
cash discounts applicable to materials used in construction 
should be credited to construction account.” 


Provision for Gas Manufacturing Properties 


Without doubt, the most important omission from the Classifica- 
tion is that of accounts to take care of gas manufacturing proper- 
ties. Some companies on the Pacific Coast are serving straight 
natural gas to their consumers in certain localities and manufac- 
tured or mixed gas to consumers in other localities. Most of the 
Coast companies have manufactured gas production stand-by 
plants at the present time. In all such cases, therefore, it is 
absolutely necessary that provision be made in the account classi- 
fications to take care of the capital charges and operating expenses 
in connection with such property. The accompanying list of pro- 
posed accounts for gas manufacturing properties agrees substan- 
tially with accounts prescribed for use by California companies. 


Butane, Propane and Ethane Gasifying or Mixing Plants 


Considerable discussion was had as to the desirability of pro- 
viding separate accounts for use in connection with gasifying 
or mixing plants making use of butane, propane, ethane and other 
by-production liquids. The concensus of opinion was that no 
special accounts were necessary and that it would be desirable to 
include the equipment and expenses in connection with the oper- 
ation of same in the accounts provided for manufactured gas 
production plants. 

Several suggestions were made as to a name which would be 
broad enough to embrace butane, propane, ethane, and other 
gasifying liquid handling equipment. Your committee feels that 
the terms “liquefied gas equipment” and “liquefied gas” would 
be satisfactory. 


Divisional Office Buildings and Equipment 


Many companies operate under the district and divisional plan. 
California companies, in particular, cover many communities and 
large areas necessitating divisional and district offices. It is time 
that this condition be recognized and appropriate accounts pro- 
vided. Such structures are more important than district regulator 
and metering station structures. This situation is also more im- 
portant in natural gas companies than in artificial gas companies. 

In some instances, it might be more nearly correct to classify 
district offices under Distribution Capital; in others under Commer- 
cial Capital. However, in view of the fact that most of the dis- 
trict or divisional offices are used to house more than one depart- 
ment, or departments functioning as general departments, it seems 
desirable to consider such capital as “general.” 


In order to provide for such capital, the following additional 
General Property accounts are recommended: 


Divisional Office Land 

Divisional Office Structures 

Divisional Office Equipment 

No special accounts are being provided for maintenance or 

rentals of divisional offices. However, the suggestion is made that 
the text supporting General Office Rents and Maintenance of 
General Structures be changed so as to provide for these divi- 
sional or district offices. 


Should Supplies and Expense Items be Handled in Labor Accounts? 


In this Classification, and in fact in many classifications, separate 
accounts are provided for personal and miscellaneous expense 
items rather than to include them in the “labor” accounts. While 
this practice is probably correct, it is not always the most practical 
from a cost accounting standpoint. 


This is particularly true in connection with some of the Commer- 
cial Operating Expense Accounts. For example: If all supplies 
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and expenses of the commercial department are grouped under 
Account No. 835—Commercial Supplies and Expenses, it will be 
impossible to obtain accurate information as to the unit cost of 
handling consumers’ accounts, cost per meter for reading, or cost 
per account for collecting. “Labor” is only one of the items in 
connection with such operations and the cost thereof is often 
materially affected by items included under the general heading 
of Commercial Supplies and Expenses. 


Your committee, therefore, feels that serious consideration should 
be given to the including of miscellaneous supplies and expense 
items in the same accounts used for labor wherever practical and 
wherever there is any possibility of the figures being used for 
obtaining unit costs. 


Commercial Expenses in Companies Having Many Small Offices 


Some of the larger companies operating several small district 
ofhces where employees perform duties properly chargeable to a 
number of accounts, feel that some provision should be made to 
take care of the accounting in such cases. This condition exists 
principally in commercial offices where quite often the same 
employees are called on to act as general clerks, bookkeepers, con- 
tract men, and perform other duties of a commercial nature dur- 
ing the course of the day. 

While your committee has not arrived at any solution of the 
matter, some of the members feel that the problem might be 
solved by establishing a single account (following Account 830— 
Commercial General Salaries) to take care of all such employees. 
Such an account would not be altogether practical, however, on 
account of the fact that it would have to be arbitrarily broken 
down befor comparisons or combinations could be made with other 
districts or systems. 

So-Called New Business Expenses 

Considerable criticism has been offered from time to time during 
the past few years to the use of the term “New Business” in con- 
nection with the cost of obtaining and holding consumers. No 
doubt, the term originated many years ago when the problem of 
the sales manager was almost wholly that of securing new custo- 
mers and at a time when very little thought was given to the 
problem of promoting new uses of our commodity among present 
consumers or to educating and keeping customers satisfied from a 
goodwill standpoint. 

Your committee feels that the term “Sales Management” would 
be far more suitable and would come fairly close to describing 
the functions of our so-called “New Business’ Departments. 


SUGGESTED ADDITION TO UNIFORM CLASSIFICATION 
OF ACCOUNTS FOR NATURAL GAS COMPANIES 
TO PROVIDE FOR MANUFACTURED GAS 
PRODUCTION PLANTS 


Gas Manufacturing Property 


Land: Charge to this account the cost of land owned by the 
Utility on which are located structures and equipment used in 
the production of manufactured gas and the reclamation and 
manufacture of its by-products. 

Leaseholds: Charge to this account the cost of the Utility of 
acquiring leaseholds of land, structures and equipment used by 
the Utility in the production of manufactured gas and the rec- 
lamation and manufacture of its by-products. 

Manufacturing Plant Structures: Charge to this account the cost 
of structures owned by the utility and used to house boilers, gen- 
eration equipment and other gas manufacturing equipment. 

Boiler Plant Equipment: Charge to this account the cost of 
furnaces, boilers and accessory equipment owned by the Utility 
and used for the production of steam required in the manufacture 
of gas. 

Gas Generating Equipment: Charge to this account the cost 
of equipment owned by the Utility and used in the generation of 
manufactured gas. 


Purification Apparatus: Charge to this account the cost of equip- 
ment owned by the Utility and used in the purification of manu- 
factured gas. 


Gas Manufacturing Accessory Equipment: Charge to this account 
the cost of blowers, compressors, exhausters, steam condensers, 
pumps, water wells and water treating equipment, cooling equip- 
ment, auxiliary piping and other appurtenant equipment owned 
by the Utility and used for the manufacture of gas. 


Main Pipe Lines: Charge to this account the cost of main pipe 
lines and fittings owned by the Utility and used by it in connec- 
tion with the manufacture of gas. 

Storage Equipment: Charge to this account the cost of holders, 
compression tanks or other equipment owned by the Utility and 
used for the storage of gas at manufacturing plants. 
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Other Gas Manufacturing Equipment: Charge to this account 
the cost of equipment not provided for elsewhere, owned by the 
Utility and used exclusively for manufacturing gas. 


By-Product Structures: Charge to this account the cost of 
structures owned by the Utility and used to house equipment for 
the reclaiming of by-products of gas manufacturing operations. 


By-Products Equipment: Charge to this account the cost of 
equipment owned by the Utility and used for reclaiming by- 
products of gas manufacturing operations. 


Production Expense Accounts—Manufactured Gas 


Superintendence: Charge to this account the cost of labor 
employed by a utility in a general supervisory capacity in the 
operation of its manufactured gas production plants. 

In the charges to this account include the salaries of the super- 
intendent and foremen of the manufactured gas production plant; 
also that portion of the salaries of the engineering staff, consult- 
ing and operating engineers, draftsmen, chemists, geologists, clerks 
and other employees engaged in a supervisory capacity that is 
chargeable to the operation of the manufactured gas production 
plant. 


Steam Production Labor: Charge to this account the cost of 
labor in boiler rooms and elsewhere in and about the premises 
having to do with the production of steam, such as the pay of 
fireroom engineers and assistants, water tenders, firemen, fuel 
handlers, boiler cleaners and feed pumpmen. 

Generating Labor: Charge to this account the cost of all labor 
having to do with the operation of generators, scrubbers, scrubber 
pumps, purifiers and like equipment. 

Accessories Operation Labor: Charge to this account all labor 
necessary for the operation of accessory equipment in manufactured 
gas production plants. 

Miscellaneous Production Labor: Charge to this account the pay 
of all employees in and about the manufactured gas production 
plant, engaged in the operation of the plant, whose time is not 
chargeable to any of the foregoing accounts. ‘This covers such 
labor as that of watchmen, janitors, messengers, employees engaged 
in cleaning buildings and yard, and other general labor excluding 
maintenance and by-products production labor. 

Fuel for Steam: Charge to this account all fuel used for the pro- 
duction of steam. This will include the invoice cost of fuel, freight, 
switching, demurrage, cost of unloading and gauging tanks, etc. 

Fuel for Gas: Charge to this account the cost of all fuel used 
for producing manufactured gas. 

Steam Plant Supplies and Expenses: Charge to this account 
the cost of all supplies and expenses incident to the production of 
steam, with the exception of boiler fuel. 

Generating Plant Supplies and Expenses: Charge to this 
account the cost of all supplies and expenses incident to the pro- 
duction and purification of gas, with the exception of generating 
fuel. 

Accessories Operation Supplies and Expenses: Charge to this 
account the cost of all supplies and expenses incident to the oper- 
ation of accessory equipment, such as lubricants, waste, packing, 
belt lacing, wipers, gauge glasses, gaskets, water hose, etc. 

Miscellaneous Production Supplies and Expenses: Charge to this 
account the cost of all supplies and expenses not otherwise pro- 
vided for, such as stationery, printing, telephones, janitors’ sup- 
plies (other than for by-products plant) etc. 


Maintenance of Manufacturing Plant Structures: Charge to this 
account the cost of maintaining manufactured gas production plant 
buildings and structures, and the permanent fixtures therein, the 
investment in which is carried in or classified under “Manufactur- 
ing Plant Structures.” 


Maintenance of Boiler Plant Equipment: Charge to this account 
the cost of maintaining steam producers and accessories, the invest- 
ment in which is carried in or classifiable under “Boiler Plant 
Equipment.” 

Maintenance of Gas Generating Equipment: Charge to this 
account the cost of maintaining that portion of the manufactured 
gas generating plant the investment in which is carried in or classi- 
fiable under “Gas Generating Equipment.” 


Maintenance of Purification Apparatus: Charge to this account 
the cost of maintaining that portion of the manufactured gas gen- 
erating plant, the investment in which is carried in or classifiable 
under “Purification Apparatus.” 


Maintenance of Gas Manufacturing Accessory Equipment: 
Charge to this account the cost of maintaining that portion of the 
manufactured gas generating plant equipment, the investment in 
which is carried in or classifiable under “Gas Manufacturing 
Accessory Equipment.” 
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Maintenance of Main Pipe Lines: Charge to this account the 
cost of maintaining that portion of the gas manufacturing produc- 
tion plant included in or classifiable under “Main Pipe Lines.” 


Maintenance of Storage Equipment: Charge to this account the 
cost of maintaining that portion of the gas manufacturing pro- 
duction plant included in or classifiable under “Storage Equip- 
ment (Production).” 


Maintenance of Other Gas Manufacturing Equipment: Charge 
to this account the cost of maintaining that portion of the gas 
manufacturing production plant and equipment included in or 
classifiable under “Other Gas Manufacturing Equipment.” 


Repair Adjustments through Reserve: ‘This account is provided 
for amounts necessary to offset or increase charges to maintenance 
accounts for repairing manufactured gas production plant struc- 
tures and equipment, when charges are handled through a reserve 
account, in order to charge a portion of the annual repair costs 
to the months of heavy production. 


By-Products Expense Accounts (Clearing Accounts) 


By-Products Labor: Charge to this account the cost of all labor 
employed in the operation of by-products plants and equipment. 


By-Products Supplies and Expense: Charge to this account the 
cost of all supplies and expense incident to the operation of by- 
products plants and equipment. 


Maintenance of By-Products Structures and Equipment: Charge 
to this account the cost of maintaining all plants and equipment 
included in or classifiable under “By-products Structures’ and 


“By-products Equipment.” 


RECOMMENDED CHANGES AND COMMENTS IN RE 
CLASSIFICATION OF ACCOUNTS 


Numbers Correspond to Those Shown Opposite Account Names in 
Classification Embodied in This Report 


Comment 
Number 


1 Materials and Supplies 


Cash discounts, with the exception of those taken where 
materials are to be used for new construction or improve- 
ments, should be credited to Account 453—Miscellaneous 
Interest Revenues. 


2 Miscellaneous Suspense 


Change to —Miscellaneous Assets 


This account shall include the amount of debit balances in 
suspense accounts that cannot be entirely cleared and dis- 
posed of until additional information is received. 

This change is made so that wording will conform with that 
shown under Account 261—Miscellaneous Unadjusted 


Credits. 


3 Reserve for Amortization of Intangible Capital Retirement 
Reserve for Structures and Equipment 


Combine in one account to be known as—Retfirement and 
Depletion Reserve. 

Under Account 251—Retirement Reserve for Structures and 
Equipment and also in Section 10 of General Instructions 
and Definitions (Page 34) the statement is made that cost 
of dismantling, tearing down, or removing any discarded 
plant or equipment shall be considered a part of the retire- 
ment loss and charged to the Retirement Reserve, and that 
salvage is to be credited to the Reserve. It is doubtful 
if Retirement Reserves, such as those being computed on 
the Pacific Coast at the present time, provide for such costs. 
It also appears to be faulty practice to assume that the 
salvage equals the retirement costs, and therefore to assume 
that since neither one is taken into consideration in making 
the original computations, that the two items should be 
debited or credited to the Reserve at the time of retirement. 


If this is to be considered the general practice, at least some 
provision should be made for the moving of equipment from 
one field to another. Provision is made under Account 769— 
Changing Field Lines, for the changing of the lines them- 
selves. However, no provision seems to have been made for 
the handling of other field equipment. It is common prac- 
tice to move compressor stations and units several times 
during the life of the equipment, and either Account 769— 
Changing Field Lines should be enlarged or additional 
operating expense accounts should be provided to take 
care of the cost of such work. 
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Comment 
Number 
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10 


12 


13 


Patent Rights and Licenses 


Change to Patent Rights, Licenses and Purchase Contracts. 


Gas purchase contracts have value and often sale value. 
Such costs should be provided for in this account. 


Gas Well Structures 
Field Measuring Station Structures 
Other Production System Structures 


Combine in one account to be known as—Production System 
Structures. ‘ 

Under the Classification as printed, it would be necessary 
to include compressor stations and booster stations under 
Account 311—Other Production System Structures when such 
booster and compressor stations are located within produc- 
tion areas and which boost the gas within the field prior 
to its being discharged into the transmission system. Such 
structures often cost considerably more than gas well struc- 
tures or field measuring station structures, for which special 
accounts are provided. Either a separate account should 
be provided for such structures or all production system 
structures should be included in one account. It appears 
that one account would be sufficient. 


Gas Wells 


Recommend changing name of account to—Gas Wells and 
Equipment. 

This account should include items provided for in printed 
Classification under Account 137—Non-productive Well 
Drilling Expense. Account No. 137 should then be deleted. 


Field Lines 
Change to—Collection Pipe Lines. 


This change is recommended to avoid confusion with field 
telephone lines, field electric lines, etc. 


Field Compressor and Booster Station Equipment 


This account is recommended to take care of booster and 
compressor stations within production areas and _ which 
boost the gas within the field prior to its being discharged 
into the transmission system. 


Field Measuring Station Equipment 


Change to—Field Measuring and Regulating Station Equip- 
ment. 

This change is recommended in order to provide for 
regulating station equipment. 


Drilling and Cleaning Equipment 


Committee recommends that Account 354, Drilling and 
Cleaning Equipment be transferred from “General Property” 
to “Production System Property.” 


Compressor Station Structures 
Transmission System Measuring Station Structures 
Other Transmission System Structures 


Combine in one account to be known as—Transmission 
System Structures. 

Text should’ mention terminals, junctions and patrol station 
structures, as they often cost considerably more than some 
of the structures mentioned in the text. 


Transmission System Measuring Station Equipment 


Change to—Transmission System Measuring and Regulating 
Station Equipment. 


This change is recommended in order to provide for reg- 
ulating station equipment. 


Transmission Line Equipment 


Provision should be made in this (or some other) account 
for Construction Roads and Trails. See Account 312— 
Gas Wells and Equipment—for similar provision. 

Such miscellaneous equipment as is not provided for in 
special accounts elsewhere can be included in Account 325 
—Other Transmission System Equipment. 


District Regulator and Measuring Station Structures 
Other Distribution System Structures 


Combine in one account to be known as—Distribution System 
Structures. 
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Comment 
Number 


15 


16 


19 


2 lai 


aa i 


Text should be changed to provide for distribution compres- 
sor station buildings. 


Distribution Compressing and Boosting Equipment 


This account is recommended in order to provide for dis- 
tribution compressing and boosting equipment. 


Distribution Line Equipment 

Change to Distribution Pipe Lines. 

This change is recommended to avoid confusion with field 
telephone lines, field electric lines, etc. 


Meters 
Meter Installations 
House Regulators 


Change to: 
Service Meters 
Service Regulators 
Service Meter and Regulator Installations 


This change is recommended so as to include installation 
cost of both meters and regulators in same account. The 
word “house” has been changed as natural gas companies 
do a very large commercial and industrial business. 


Commercial Lighting System 
Municipal Street Lighting System 
Private Street Lighting System 


Combine in one account to be known as—Lighting Systems. 
In most communities the amount of street lighting being 
done by gas is decreasing. Where gas is still the chief 
commodity for street lighting, the systems are comparatively 
small and the investment is not sufhciently large to warrant 
any segregation. 


General Office Land 

Text should be changed in order to avoid conflict with new 
account—Divisional Office Land. 

Divisional Office Land 

This account to be provided for land used for divisional 
ofhce structures. 

Other General Land 

Text should be changed in order to avoid conflict with 
new account—Divisional Office Land. 

General Office Structures 

Text should be changed in order to avoid conflict with new 
account—Divisional Office Structures. 

Divisional Office Structures 

This account is recommended in order to provide for divi- 
sional or district office structures. 

Other General Structures 

Text should be changed in order to avoid conflict with new 
account—Divisional Office Structures. 

Divisional Office Equipment 


Include in this account the cost of desks, chairs, tables, 
filing cases, bookcases and racks, movable safes, typewriters, 
billing machines, adding and calculating machines, address- 
ographs, drafting tables and instruments, engineering instru- 
ments and like appliances used in connection with divisional 
general offices. 


General Transportation Equipment 


Change to the following three accounts: 


General Automotive Equipment 
General Garage Equipment 
General Stable Equipment 


This change seems desirable on account of clearing accounts, 
bases for depreciation charges, etc. 


General Telephone and Telegraph System 


Change to—General Communication Equipment 


This change is recommended in order to embrace radio and 
other communication systems and equipment. 


General Tools and Implements 


Change to the following two accounts: 
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Comment 
Number 


30 


31 


33 


34 


35 


36 


Tools included in first account are generally charged off 
through a clearing account on the basis of inventory. Those 
in the second account are generally charged on the basis of 
use or written off against a reserve account. 

Portable Tools and Implements 

Charge to this account the cost of portable tools and equip- 
ment owned by the utility and used by it in the conduct of 
its gas operations. 

Charges to this account include the cost of portable hand 
tools and portable equipment estimated to have a life of 
more than one year and which are an integral part of 
no portable power driven equipment. 

Portable Power Driven Construction Equipment 

Charge to this account the cost of portable power driven 
construction equipment owned by the utility and used by it 
in the conduct of its gas operations. 


Retirement Expense 


Change to—Retirement and Depletion Expense. 

This change made necessary by combination of Accounts 
403—Retirement Expense and 404—Amortization of Intan- 
gible Capital. 


Miscellaneous Interest Revenues 


Cash discounts, with the exception of those taken where 
materials are to be used for new construction or improve- 
ments, should be credited to Account 453—Miuscellaneous 
Interest Revenues. Account 868—Discount on Materials and 
Supplies—Cr. will then be unnecessary and should be deleted. 


Changing Field Lines 


Change to—Changing Field Structures, Lines and Equtp- 
ment. 

This account is being enlarged to provide for the cost of 
moving equipment from one field to another. The account 
as originally set up seems to have been intended for just the 
changing of the lines. However, as it is common practice 
to move compressor stations, field measuring stations, etc., 
from one location to another, some provision must be made 
for the cost of such moving. 


Repair Adjustments Through Reserve 

This account is provided for amounts necessary to offset 
or increase charges to maintenance accounts for repairing 
production system structures and equipment, when charges 
are handled through a reserve account, in order to charge 
a portion of the annual repair costs to the months of heavy 


production. 


Repair Adjustments Through Reserve 

This account is provided for amounts necessary to offset 
or increase charges to maintenance accounts for repairing 
transmission system structures and equipment, when charges 
are handled through a reserve account, in order to charge a 
portion of the annual repair costs to the months of heavy 


production. 


Distribution Line Labor 


Change to—Duistribution Line Labor, Supplies and Expenses. 
Include supplies and expenses shown in Account 805-— 
Distribution Line Supplies and Expenses. Account 805 may 
then be deleted. 


Labor Removing and Resetting Meters and House Regulators. 


Change to—Removing and Resetting Service Meters and 
Regulators. 
Change text so as to include supplies and expenses. 


Labor Inspecting and Testing Meters and House Regulators. 


Change to—Inspecting and Testing Service Meters and 
Regulators. 
Change text so as to include supplies and expenses. 


Meter Department Supplies and Expenses 


This account should not include expenses incurred in con- 
nection with removing and resetting service meters and reg- 
ulators. Such expenses are properly chargeable to Account 
799—Removing and Resetting Service Meters and Regu- 
lators. 
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Comment 
Number 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


51 


52 


Maintenance of Meters 


Change to—Maintenance of Service Meters. 


Maintenance of House Regulators 


Change to—Maintenance of Service Regulators. 


Repair Adjustments Through Reserve 


This account is provided for amounts necessary to offset or 
increase charges to maintenance accounts for repairing 
distribution system strugtures and equipment, when charges 
are handled through a reserve account, in order to charge 
a portion of the annual repair costs to the months of heavy 
production. 


Commercial Lighting Labor 

Municipal Street Lighting Labor 

Private Street Lighting Labor 

Commercial Lighting System Supplies and Expenses 
Municipal Street Lighting System Supplies and Expenses 
Private Street Lighting System Supplies and Expenses 


Combine in one account to be known as—Lighting Systems 
Labor, Supplies and Expenses. 

As stated under the account provided for lighting systems, 
in most communities the amount of street lighting being 
done by gas is decreasing. Where gas is still the chief 
commodity for street lighting, the systems are comparatively 
small and the investment is not sufhciently large to warrant 
any segregation. In view of this fact, it seems desirable to 
combine the operating accounts in connection with lighting 
systems. 


Maintenance of Commercial Lighting System 
Maintenance of Municipal Street Lighting System 
Maintenance of Private Street Lighting System. 


Combine in one account to be known as—Maintenance of 
Lighting Systems. See Comment No. 40. 

Commercial General Salaries 

Change to—Commercial General Salaries and Expenses. See 
Comment No. 47. 


Commercial Accounting 


Change text so as to include supplies 
expenses, 


and miscellaneous 


Commercial Contracts 


Change text so as to include supplies 
expenses. 


and miscellaneous 


Meter Reading 

Change text so as to include supplies 
expenses. 

Commercial Collecting 

Change text so as to include supplies and miscellaneous ex- 
penses. 


and miscellaneous 


Commercial Supplies and Expenses 


Change to—Miuscellaneous Commercial Supplies 
penses. 

Change wording so as to exclude supplies and expenses prop- 
erly chargeable to Commercial General Salaries and Ex- 
penses, Commercial Accounting, Commercial Contracts, Meter 
Reading, and Commercial Collecting. Account will then be 
used for miscellaneous commercial expenses and those of a 
general nature which it is not practical to split between the 
several commercial expense accounts. 


and Ex- 


Sales Management Operating Expenses 
See comment in re name elsewhere in this report. 


New Business Management Salaries 
Change to—Sales Management Salaries. 


New Business Advertising Salaries 
Change to Sales Advertising Salaries. 


New Business Soliciting and Commissions Demonstration 
Labor. 

Combine in one account to be known as—Demonstrating, 
Canvassing and Soltciting. 


Other New Business Labor 
Change to—Other Sales Department Labor. 
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Comment 

Number 

53 New Business Supplies and Expenses 
Change to—Sales Management Supplies and Expenses. 

54 New Business Piping Labor 
New Business Piping Supplies and Expenses 
Combine in one account to be known as—Sales Promotional 
Piping and Appliances. 

55 General Office Supplies and Expenses 
General Stationery and Printing 
Combine in one account to be known as—General Office 
Supplies and Expenses. 

56 General Office Rents 
Change text so as to provide for rental of divisional offices. 

57 Maintenance of General Structures 
Change text so as to provide for maintenance of divisiona! 
ofhce structures. 

58 Telephone and Telegraph System Labor 
Change to—Communication System Labor. See note under 
Comment No. 59. 

59 Telephone and Telegraph System Supplies and Expenses 
Change to—Communication System Supplies and Expenses. 
This account could be combined with Communication System 
Labor in an account to be known as—Communication Sys- 
tem Labor, Supplies and Expenses. 

60 Maintenance of Telephone and Telegraph System 
Change to—Maintenance of Communication System. 

61 Injuries and Damages 
Provision should be made, either in this account or in 
Account 865—Welfare and Pensions for time and expenses 
of safety department employees. 

62 Welfare and Pensions 


Provision should be made in this account for time and 
expenses of first aid teams. 


CLASSIFICATION OF ACCOUNTS 


After Giving Effect to Changes Recommended in This 


Report 
ASSETS AND OTHER DEBITS 


Key to 
Comments 


Investments 


Fixed Capital 
Investments in Other Physical Property. 


Current Assets 


Cash 

Notes Receivable 

Accounts Receivable 

Interest and Dividends Receivable 
Marketable Securities 

Materials and Supplies 
Prepayments 

Subscriptions to Capital Stock 
Miscellaneous Current Assets 


Miscellaneous Assets 


Investments in Afhliated Companies 
Miscellaneous Investments 

Sinking Funds 

Replacement Fund 

Miscellaneous Special Funds 

Special Deposits 


Suspense 


Unamortized Debt Discount and Expense 
Property Abandoned 
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Key to 


te 


Comments 


Jobbing Accounts 

Clearing or Apportionment Accounts 
Work in Progress 

Miscellaneous Assets 


Adjustment Accounts 


Discount on Capital Stock 
Reacquired Securities 
Treasury Securities 

Profit and Loss—Deficit 


LIABILITIES AND OTHER CREDITS 


Capital and Long Term Liabilities 


Capital Stock 

Premium on Capital Stock 
Capital Stock Subscribed 
Sole Proprietorship 
Partnership 

Long Term Debt 
Receiver’s Certificates 


Current Liabilities 


Notes Payable 

Accounts Payable 

Customers’ Deposits 

Matured Interest Unpaid 
Dividends Declared 

Matured Long Term Debt Unpaid 
Miscellaneous Current Liabilities 


Accrued Liabilities 


Taxes Accrued 

Interest Accrued 

Miscellaneous Accrued Liabilities 
Advances from Afhliated Companies 


Reserves 


Retirement and Depletion Reserve 
Casualty and Insurance Reserve 
Unamortized Premium on Debt 
Sinking Fund Reserves 
Contributions for Extensions 
Contingency Reserve 
Miscellaneous Reserves 
Miscellaneous Unadjusted Credits 
Profit and Loss—Surplus 


FIXED CAPITAL ACCOUNTS 


Undistributed Intangible Fixed Capital 


Organization 

Franchises 

Patent Rights, Licenses and Purchase Contracts 
Miscellaneous Intangible Fixed Capital 


Production System Property 
(Natural Gas) 


Land 

Leaseholds 

Rights of Way 

Natural Gas Rights 

Production System Structures 

Gas Wells and Equipment 

Collection Pipe Lines 

Field Compressor and Booster Station Equipment 
Field Measuring and Regulating Station Equipment 
Drilling and Cleaning Equipment 

Other Production System Equipment 


(Manufactured Gas) 


Land 

Leaseholds 

Manufacturing Plant Structures 

Boiler Plant Equipment 

Gas Generating Equipment 

Purification Apparatus 

Gas Manufacturing Accessory Equipment 
Main Pipe Lines 


Page 48 


Key to 
Comments 


11 
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Storage Equipment 

Other Gas Manufacturing Equipment 
By-products Structures 

By-products Equipment 


Transmission System Property 


Land 

Leaseholds 

Rights of Way 

Transmission System Structures 

Compressor Station Equipment 

Trans. System Measuring and Reg. Sta. Equip. 
Transmission Line Equipment 

Other Transmission System Equipment 


Distribution System Property 


Land 

Leasehold 

Rights of Way 

Distribution System Structures 

Gas Holders 

Distribution Compressing and Boosting Equipment 
Measuring and Regulating Equipment 
Distribution Pipe Lines 

Services 

Service Meters 

Service Regulators 

Service Meter and Regulator Installations 
Other Distribution System Equipment 


Utilization System Property 


Lighting Systems 
Other Utilization Equipment 


General Property 


General Office Land 

Divisional Ofhce Land 

Other General Land 

Leaseholds 

General Office Structures 
Divisional Office Structures 

Other General Structures 

General Ofhce Equipment 
Divisional Ofhce Equipment 
General Store Equipment 

General Shop Equipment 

General Automotive Equipment 
General Garage Equipment 
General Stable Equipment 

General Laboratory Equipment 
General Communication Equipment 
Portable Tools and Implements 
Portable Power Driven Construction Equipment 
Other General Equipment 


Undistributed Construction Expenditures 


Engineering and Superintendence During Construction 
General Officers’ and Clerks’ Salaries During Construction 
General Ofhcers’ and Clerks’ Expenses During Construction 
Ofhce Supplies and Expenses During Construction 

Law Expenditures During Construction 

Injuries and Damages During Construction 

Insurance During Construction 

Taxes During Construction 

Interest During Construction 

Other Expenditures During Construction 

Fixed Capital Not Classified by Prescribed Accounts 

Cost of Plant and Equipment Purchased 

Unfinished Construction 


INCOME ACCOUNT 


Income From Operating Properties 


Operating Revenues 

Operating Expenses (Before Retirement and Depletion 
Expense ) 

Retirement and Depletion Expense 

Uncollectible Bills 

Taxes 

Rent for Lease of Public Service Property 

Rent from Lease of Public Service Property—Cr. 
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Key to 
Comments 


Income From Non-operating Properties 


Miscellaneous Rent Revenues 

Interest on Long Term Debt Owned 
Miscellaneous Interest Revenues 
Dividend Revenues 

Income From Special Funds 
Miscellaneous Non-operating Revenues 
Non-operating Revenue Deductions 


Deductions From Gross Corporate Income 


Interest on Long Term Debt 

Miscellaneous Interest Deductions 

Amortization of Debt Discount and Expense 
Amortization of Premium on Debt—Cr. 

Miscellaneous Amortization Chargeable to Income 
Miscellaneous Deductions From Gross Corporate Income 


Disposition of Net Income 


Sinking Fund Appropriations of Net Income 
Dividend Appropriations of Net Income 
Miscellaneous Appropriations of Net Income 


PROFIT AND LOSS ACCOUNTS 


Dividend Appropriations of Surplus 
Appropriations to Reserves 

Miscellaneous Credits to Profit and Loss 
Miscellaneous Debits to Profit and Loss 


OPERATING REVENUE ACCOUNTS 


Metered Domestic and Commercial Sales 
Metered Industrial Sales 

Other Metered Private Sales 

Metered Sales to Afhliated Gas Utilities 
Metered Sales to Non-athliated Gas Utilities 
Metered Public Sales 

Unmetered Domestic and Commercial Sales 
Unmetered Industrial Sales 

Unmetered Sales for Lighting Private Streets 
Other Unmetered Private Sales 

Unmetered Sales to Affiliated Gas Utilities 
Unmetered Sales to Non-afhliated Gas Utilities 
Unmetered Sales for Municipal Street Lighting 
Unmetered Sales for Other Municipal Uses 
Commissions on Others’ Gas 

Customers’ Discount Forfeited and Penalties Imposed 
Cash Discounts and Allowances to Customers—Dr. 
Rent From Gas Appliances 

Revenue From Transportation of Gas 

Rent From Property Used in Gas Operations 
Merchandise and Jobbing 

Miscellaneous Operating Revenues 


OPERATING EXPENSE ACCOUNTS 


Production System Operating Expenses 
(Natural Gas) 
Superintendence 


Gas Well Labor 

Field Line Labor ‘ 
Field Measuring Station Labor 

Other Labor 

Superintendence Supplies and Expenses 

Gas Well Supplies and Expenses 

Field Line Supplies and Expenses 

Field Measuring Station Supplies and Expenses 
Production System Rent 

Other Supplies and Expenses 

Gas Well Royalties 

Rental on Unoperated Leases 

Superintendence of Maintenance 

Superintendence of Maintenance Supplies and Expenses 
Maintenance of Gas Well Structures 

Maintenance of Other Production System Structures 
Maintenance of Gas Well Equipment 

Maintenance of Field Line Equipment 
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Key to 
Comments 


30 


31 


33 


35 


36 


Changing Field Structures, Lines and Equipment 
Maintenance of Field Measuring Station Equipment 
Maintenance of Other Production Equipment 


(Manufactured Gas) 


Superintendence 

Steam Production Labor 

Generating Labor 

Accessories Operation Labor 

Miscellaneous Production Labor 

Fuel for Steam 

Fuel for Gas 

Steam Plant Supplies and Expenses 

Generating Plant Supplies and Expenses 
Accessories Operation Supplies and Expenses 
Miscellaneous Production Supplies and Expenses 
Maintenance of Manufacturing Plant Structures 
Maintenance of Boiler Plant Equipment 
Maintenance of Gas Generating Equipment 
Maintenance of Purification Apparatus 


Maintenance of Gas Manufacturing Accessory Equipment 


Maintenance of Main Pipe Lines 

Maintenance of Storage Equipment 

Maintenance of Other Gas Manufacturing Equipment 
Repair Adjustments Through Reserve 


By-products Expense Accounts (Clearing Accounts) 


By-products Labor 
By-products Supplies and Expense 
Maintenance of By-products Structures and Equipment 


Gas Purchased 


Natural Gas Purchased From Afhliated Companies 
Manufactured Gas Purchased From Affiliated Companies 
Natural Gas Purchased From Others 

Manufactured Gas Purchased From Others 

Purchased Gas Expense 


Transmission System Operating Expenses 


Superintendence 

Compressor Station Labor 

Measuring Station Labor 

Transmission Line Labor 

Other Transmission System Labor 

Superintendence Supplies and Expenses 

Compressor Station Supplies and Expenses 
Measuring Station Supplies and Expenses 
Transmission Line Supplies and Expenses 
Transmission System Rents 

Other Transmission System Supplies and Expenses 
Transportation and Compressor Charges Paid Others 
Superintendence of Maintenance 

Superintendence of Maintenance Supplies and Expenses 
Maintenance of Compressor Station Structures 
Maintenance of Other Transmission System Structures 
Maintenance of Compressor Station Equipment 
Maintenance of Transmission Line Equipment 
Maintenance of Measuring Station Equipment 
Maintenance of Other Transmission Equipment 
Repair Adjustments Through Reserve 


Distribution System Operating Expenses 


Superintendence 

Distribution Line Labor, Supplies and Expenses 
Removing and Resetting Service Meters and Regulators 
Inspecting and Testing Service Meters and Regulators 
Other Meter Department Labor 

Customers’ Premises Labor 

Other Distribution System Labor 

Superintendence Supplies and Expenses 

Meter Department Supplies and Expenses 

Distribution System Rents 

Customers’ Premises Supplies and Expenses 

Other Distribution System Supplies and Expenses 
Superintendence of Maintenance 

Superintendence of Maintenance Supplies and Expenses 
Maintenance of Distribution System Structures 
Maintenance of Distribution Line Equipment 
Maintenance of Services 
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Key to 
Comments 
37 Maintenance of Service Meters 
38 Maintenance of Service Regulators 
Maintenance of Gas Holders 
Maintenance of Measuring and Regulating Equipment 
Maintenance of Other Distribution Equipment 
39 Repair Adjustments Through Reserve 
Utilization System Operating Expenses 
40 Lighting Systems Labor, Supplies and Expenses 
41 Maintenance of Lighting Systems 
Maintenance of Other Utilization Equipment 
Commercial Operating Expenses 
42 Commercial General Salaries and Expenses 
43 Commercial Accounting 
44 Commercial Contracts 
45 Meter Reading 
46 Commercial Collecting 
47 Commercial Supplies and Expenses 
Commercial Department Rent 
Agents’ Commissions 
48 Sales Management Operating Expenses 
49 Sales Management Salaries 
50 Sales Advertising Salaries 
51 Demonstrating, Canvassing and Soliciting 
52 Other Sales Department Labor 
Advertising Supplies and Expenses 
53 Sales Management Supplies and Expenses 
54 Sales Promotional Piping and Appliances 
Merchandise and Jobbing Loss 
General Administrative Expenses 
Management Fees and Expenses 
Administrative Salaries 
Other General Ofhce Salaries 
55 General Office Supplies and Expenses 
General Law Expenses 
5 General Office Rent 
57 Maintenance of General Structures 
Maintenance of General Ofthce Equipment 
Maintenance of Other General Equipment 
58 Communication System Labor 
59 Communication System Supplies and Expenses 
60 Maintenance of Communication Svstem 
Gas Franchise Requirements 
Regulatory Commission Expenses 
61 Injuries and Damages 
Insurance 
62 Welfare and Pensions 


Miscellaneous General Administrative Expenses 
Undistributed Adjustments 

Utility's Natural Gas Used in Operations—Cr. 
Duplicate Miscellaneous Charges—Cr. 

Joint Operating Expenses Transferred—Cr. 
Gas Expenses Transferred—Cr. 


Other General Expenses 


Stores Labor 

Transportation Labor 

Shop Labor 

Laboratory Labor 

Drilling and Cleaning Labor 

Stores Supplies and Expenses 

Transportation Supplies and Expenses 

Shop Supplies and Expenses 

Laboratory Supplies and Expenses 

Drilling and Cleaning Supplies and Expenses 
Maintenance of Stores Structures 
Maintenance of Transportation Structures 
Maintenance of Shop Structures 

Maintenance of Laboratory Structures 
Maintenance of Stores Equipment 
Maintenance of Transportation Equipment 
Maintenance of Shop Equipment 
Maintenance of Laboratory Equipment 
Maintenance of Drilling and Cleaning Equipment 
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TECHATCAL 3&0 TION 


W. M. Henderson, Los Angeles Gas and Electric Corporation, General Chairman 


Use of Instruments and Controllers zn 
Gas Manufacturing* 


HE committee was charged with the proposition of pointing 

out the proper uses of instruments about the gas manufac- 

turing plant. There appear to be two schools of thought 
concerning this subject. The one school looks upon the instrument 
as a tool te be used to improve operating conditions, so that greater 
efficiency may be obtained. Such a tool may be a simple recording 
pressure gauge, drawing pictures of the operating conditions. 


Fig. 1 shows two charts taken from a recording pressure gauge 
used on the steam pressure to the make oil sprays and to the heat 
oil burners of an oil gas generator. Chart A shows steam pressure 
conditions maintained by the operator at the time the instrument 
was installed. Chart B shows the pressure maintained by the 
operator after he had had a few weeks experience with this instru- 
ment as a guide. Obviously, better conditions were maintained 
when Chart B was made. It is also true that the “tightening up” 
of the operator was not alone in tending to the steam pressure 
valves; he just naturally “tightened up” on all parts of the opera- 
tion. The visual record, therefore, not only helps the operating 
head to obtain the conditions he is after, but it also shows the 
operator the results of his personal attention and, therefore, spurs 
him on to greater efforts. 

The second school, which belongs more or less to the dark ages 
of the “rule of thumb” method, holds that the instrument tends to 
become a substitute for foremanship or to relieve the operator of 
certain duties, causing him to become lax in his attention to the 
details of the process, and that its use, therefore, results in inefh- 
ciency rather than increased efficiency. It is not believed that this 
position can be held under present day complex, high speed, high 
eficiency manufacturing methods. For instance, the present day 
high pressure steam power plant could not operate without the 
instruments which automatically control the fuel combustion rate 
by the rate of steam demand or the main steam pressure. These 
controllers work with a smoothness and efhciency which is almost 
uncanny. 

Or again, any water gas operator who has watched the thermo- 
couple installed in the base of the carburetter control his machine 
so as to produce a temperature at no time more than 15°F. away 
from the predetermined most efficient temperature, will ever con- 
demn instruments without considerable thought, for that bimetallic 
finger is able to do regularly something he could not do, no matter 
how hard or how often he tried. 

For our purposes, we can classify instruments as follows: 


A. Metering Instruments: Meters of all sorts—Flow meters, 
electrical power meters, production meters, etc. 


B. Control Instruments: Temperature, pressure, heat value in- 
struments, etc. 


METERS 


Under class A, which really includes all quantity measuring 
instruments, we can list the flow meters for steam, air, or water; 
displacement meters for oil or gas; gas meters of other kinds; elec- 
trical power meters; and weighing machines. The ideal plant 
should be laid out so as to provide meters for measuring all the 
important factors that enter into the operation of the larger. units. 
These meters are necessary from a cost finding standpoint and also 
from an engineering viewpoint. “To measure is to economize” is 
the slogan of one of the instrument manufacturing companies. 
Engineers of gas companies will be well repaid for giving some 
thought to that slogan. One company reports the use of steam 
flow meters for individual gas compressor units, and has been able 
to arrive at the correct solution of the problem of when to operate 
various sized compressor units, at the same time being able to 
properly allocate steam costs. 

_* Committee Report: J. K. Lehman, Portland Gas & Coke Co.. chairman: 
B. O. Cossey, L. A. G. & E. Corp.; F. M. Cota, San Diego Cons. G. & E. Co.: 
J. E. Kelley, Pacific Gas & Electric Co. 


Air Flow Meters 

Air flow meters have been in general use for controlling the air 
to oil gas generators. For this purpose, the “nozzle plug” type of 
meter is ordinarily employed as being more adaptable to varying 
conditions, thus allowing the meter to be easily moved from place 
to place for calibrating blast valves, etc., thus doing away with the 
necessity of using a number of meters. 

The following figures show the reduction in heat oil obtained 
at the plant of the Portland Gas & Coke Co. during the past few 
years. Part of this reduction can be attributed to more economical 
use of the blast air, the control of which is made possible by the 
use of an air flow meter. 


Year Heat Oil per M.c.f. 
ea dhchssiicncincthadeceieseldeitiaiasinGsinii .. 0.87 Gal. 
| EERE rc a ee 0.79 Gal. 
AIRS SOS 5A ae ere 0.61 Gal. 
ee acscieslinssitaciiapidl itis cacti ila ee. Fs 
Se nvencconhinieaoteadinmaraeainnass eRe 0.62 Gal. 


The operation of the flow meter is pretty well understood and 
little need be said here concerning this type of instrument. The 
meters on the market at the present time are much superior to 
meters bought. only a few years ago. Stufhng boxes and packing 
glands have been eliminated. The instrument can be set at any 
convenient location and is no longer tied down to a position near 
the orifice disc or flow nozzle. 


Watt Hour Meters 

Full use of watt hour meters has not been made at many gas 
plants. The recording watt hour meter used to study motor circuit 
loads will in many cases reveal under-loaded motors operating at 
a low power factor which can be replaced with smaller motors. 
At one plant it has been possible to replace a 75 H.P. motor with 
a 30 H.P. motor on a water circulating pump, with an annual 
power saving of $1500. It may be claimed that this was poor 
original design, but in many cases conditions have become grossly 
different from the conditions that existed at the time the layout 
was first made. 

Fig. 2 shows part of a recording watt hour meter chart run on 
a briquet press at the plant of the Portland Gas & Coke Co. The 
chart was moving at high speed so that one complete revolution of 
the press took about 2% divisions of the chart. The part of the 
chart marked “a” was formed while freshly made briquets were 
being shoved away from the press and while the molds were being 
refilled. Portion “a” to “b” was formed while top cam was low- 
ered into position and lower cam was raised to position of constant 
radius. ‘To this point, no pressure had yet been applied on the 
material. Portion “c”’ was formed while top cam pressed the 
material into briquets. Portion “d’ was formed while lower cam 
shoved the finished briquet from the mold. From this point on. 
the cycle repeats. It can be noted that somewhat more power was 
used to force the finished briquets out of the mold than to actually 
press them. For this discussion, it is not necessary to translate 
this curve into “foot pounds” or actual pressure developed. The 
curve is shown simply to show the kind of record that can be 
obtained by the use of this instrument. 

Fig. 3 shows the same record as Fig. 2 except that chart was 
moving at slow speed, and shows the variations in power used 
under different conditions of temperature, moisture, etc. 

One method of using such an instrument is to determine the 
proper motor size for individual drives. In this case, a spare 
motor can be used to obtain the necessary watt hour record and 
then the new motors purchased so as to be of the required horse 
power. High power factors can thereby be maintained on all 
motors. 


Ammeters 


Individual indicating ammeters installed on single motor circuits 
where two or more motors are operating in parallel, such as in a 


August, 1931 


M/ 


= 


Why if, 
Hye 


Ad 
s° 


igi 
gy 


og 
Soy, 


Page 51 


78 i ‘ 


ia * 
a 


ff 


ees, 
ga 
LI 


peace 
ae 


Fig.1. Chart showing steam pressure to oil gas generator. 


battery of blowers, exhausters, or centrifugal water pumps deliver- 
ing into a common header, will be of great assistance in dividing 
the load equally among the machines and thereby prevent over- 
loading of individual motors. The indicating ammeter is also an 
excellent instrument for determining whether a centrifugal pump is 
working to capacity. Provided a pump is in good physical condi- 
tion, the indicating ammeter will show a reduction in load as the 
quantity delivered begins to fall off. The reduction in volume may 
be due to gradual plugging of the discharge piping, chips plugging 
the impeller ports, or other conditions. Without the ammeter, it is 
sometimes difficult to tell what work is being obtained from such a 
pump. It is admitted that the ammeter reading is not absolutely 
reliable under all conditions, but for the great majority of condi- 
tions this instrument will work as above suggested. 


Fig. 2. Recording watt hour meter chart, Portland Gas @ 
Coke Co. 


A portable, split core, alternating current ammeter is available. 
The instrument consists of a split core current transformer which 
can be snapped shut over the line wire and which is connected to 
an ammeter from which the readings are taken. This instrument, 
of course, eliminates the necessity of disconnecting leads of opening 
circuits under test. One such instrument can be used on all the 
motors of a plant. 


Megohmer 

The main units of many modern gas plants are electrically oper- 
ated. The motor drives for these units must be maintained in 
operating condition. Other than bearing troubles, the electric motor 
gives little trouble except for an occasional breakdown of the 
electrical insulation. ‘The megohmer is an instrument for period- 
ically testing the motor insulation. It consists of a hand-driven 
magneto generator which furnishes a direct current of 250, 500, 


or 1000 volts. It is only necessary to attach the instrument leads 
to the motor, turn the hand crank, and note the reading at which 
the insulation breaks down. Readings are directly in ohms and 
megohms. Fig. 4 shows the kind of a record it is possible to obtain 
from this instrument. The low point in the curve indicates when 
the motor was taken out of service in order to have the motor in- 
sulation restored. 


Thomas Meters 

This class of instruments also includes the Thomas meter, for 
measuring gas, which is come into such general use of late years. 
A theoretical discussion of this meter is not the function of this 
paper. Such information is available in the literature. 

One company reports as follows concerning the care and mainte- 
nance of the Thomas meter: 

“We find that if the routine inspection outlined below is fol- 
lowed, the meter will give little trouble. 


“Daily: 
1. Date and set graphic chart to time. 


2. Clean D.C. generator commutator with a clean cloth. 
3. See that springs holding generator brushes in place are O.K. 


“Twice a week: 
1. Sandpaper rheostat contacts and coat with thin coating of 
vaseline. 
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Fig. 3. Recording watt hour meter chart, Portland Gas & 
Coke Co. 


Fig. 4. Megograph, Portland Gas & Coke Co. 


“Weekly: 
1. Test high and low gas alarm. 
2. Sand generator and motor commutators. 
3. Check galvanometer balance. 
4. Oil motor and generator bearings. 
5. See that rheostat contacts are clean. 


“Monthly: 

1. Fill all grease cups. 

2. If oil level in main control switch box is low, fill to level 
with recommended oil. 

3. Run cold balance. 

4. Clean watt meter disc by holding a piece of paper against 
it lightly while in motion. 

5. Check ink in reservoir and damper oil supply. 


“Twice a year: 
1. Drain oil from main control switch box and refill. 
2. Clean grease cups, refill with fresh grease. 


“Such trouble as we have had has occured in the graphic watt 
meter chart drive mechanism. Sometimes the reroll binds and 
sticks, especially after the roll has been run for two or three weeks. 
We have corrected this to a great extent by means of mounting 
a circular aluminum plate of about 2'%4-in. diameter on the clock 
side of the reroll. The frame on the other side may then be 
sprung out a little, which also tends to prevent the chart from 
binding. 


“Occasionally the set screws which hold the brass chart roll from 
slipping on the drive shaft from the clock come loose. This may 
be the result of too much tension on the reroll spring. The exces- 
sive tension is caused by the spring ratchet being swung or im- 
properly adjusted and is very easy to repair. 


“A small lock washer placed between the brass nut which holds 
the gears in mesh and the collar on the shaft will prevent any slip- 
ping caused by the brass nut working loose from the motion of the 
chart drive shaft. Beyond these minor adjustments, we have expe- 
rienced no trouble whatever with the instrument.” 


Production Meters and Oil Flow Meters 


Production meters, as such, do not lend themselves to the con- 
tinuous operating conditions prevalent in gas plant practice. One 
plant has adapted the production recorder so as to record the rate 
oil is fed to the gas generators. This instrument has been de- 
scribed in the Report of the Committee on Oil Gas Generators in 
the Pacific Coast Gas Association Proceedings of 1929. The results 
obtained from this instrument are surprising. The gasmaker who 
is operating six or more oil gas machines has before him at all 
times a record of what has happened on each generator during the 
previous 36 minutes. It has taken very little educating to show 
the foreman the “policing” effect of this machine. This iron 
“policeman” must operate 24 hours per day or there is an irate 
gasmaker to pacify. 

Quantity control of the elements entering into the gas making 
process has not yet reached the same degree of perfection as the 
simple meiering of the quantities. We are not yet able to auto- 
matically control the oil feed to a gas generator so as to obtain a 
_certain number of gallons in a definite period. Meters are avail- 
able to feed a definite gallonage and then shut off, but the rate 
of feed can not be controlled with sufficient accuracy. Efforts are 
being made to accomplish this by applying a controlled pressure 
against a valve opening. Valve openings are being designed to 
obtain more accurate flow. By the use of a clock-driven cam and 
diaphragm motor-operated valve, the time element is being sup- 
plied for these controllers. However, it is not believed that this 
type of volume controller is accurate enough to control so small a 
volume as the oil feed to a gas generator. 
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CONTROL INSTRUMENTS 


Class B instruments include instruments for indicating and re- 
cording of pressure, temperature, humidity, and heat value, etc. 
This class of instruments is often used to control quantities meas- 
ured by Class A instruments. They also find use as process con- 
trol] instruments. 


Pressure Gages 


Pressure instruments in gas plants usually are of three kinds: 
The U-gage, for indicating low range pressures; the Sylphon or 
bellows type, for indicating and recording low range pressures; 
and the common Bourdon tube-spring gage, for the higher ranges. 
The U-gages are available in various styles. The most common 
is the U-gage with two legs visible, and the reading consists in 
determining the difference in liquid level in the two legs. This 
style reads directly in units of length, usually in inches. (Ordi- 
narily water is used, though other liquids can be used.) ‘The single 
leg type requires a zero adjustment for each reading. The common 
mercury barometer is this type of instrument. This style of pres- 
sure gage is suitable for direct pressure readings or differential 
pressure readings. Flow meter manometers belong to this type of 
gage, working on differential pressures. Fig. 5 shows the applica- 
tion of single tube pressure gage to Venturi air meter manometer. 


The sylphon, bellows, or diaphragm is used for indicating and 
recording pressures about 2 pounds. 


The Bourdon tube-spring type is the common indicating or 
recording gage used for steam, compressed air, water, and some- 
times for gas pressure. Many styles and types of this gage are on 
the market. The writer prefers the style in which the tube-spring 
and linkage movement are mounted on the same stem and inde- 
pendent of the instrument case. It is believed such a mounting 
increases the accuracy of the instrument, as all strains between 
the case and movement are eliminated. 


Gages of this type should be fitted up with some type of “snub- 
ber” to eliminate violent vibration of the pointer. This will also 
eliminate excessive wear on parts of the mechanism. Snubbers 
also serve to keep sediment out of the tube-spring. A _ throttled 
valve will do the work of the snubber but is open to the objection 
that the exceedingly small valve opening may plug with sediment. 
Gages recently appearing on the market have the movement fitted 
up with Nitraloy wearing parts, which are guaranteed to remain 
accurate for five years. 


Recording Thermometers 


We will pass over the indicating thermometers used on gas works 
as not meriting any discussion. Recording thermometers are di- 
vided into three classes—mercury filled, gas filled, and vapor filled. 
They all work on the principle of the thermal expansion of a 
fluid encased in a closed bulb and tube system, the expansion 
actuating a Bourdon tube-spring movement. The mercury filled 
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Fig. 5. Gauge for Venturi air meter. 
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instruments are recommended for most conditions where accurate 
readings are wanted over a wide range. ‘They have a range of 
from 40°F. to 1000°F., with an even scale throughout their range. 
However, special precautions are necessary when the instrument is 
located more than 25 feet from the place from which the tempera- 
ture is taken. If specially fine bore tubing is used, the instrument 
can be located as much as 50 feet away. 


The gas filled type is also recommended for a wide range of 
readings, having an evenly graduated scale from 60°F. to 1000°F. 


These thermometers can be used at a distance of 100-200 feet from ~ 


the sensitive bulb. The sensitive bulb of this type recorder is 
necessarily larger than the bulb of the other two classes of instru- 
ments. This may prove disadvantageous in certain applications. 


The vapor filled instrument does not have a uniform graduated 
scale, but the graduation becomes larger as the temperature in- 
creases. In cases where the maximum temperature is not much 
above the average working temperature, this instrument will give 
the most accurate readings. ‘The instrument has a range of from 
90-500°F. With extra sized bulb, the instrument will register as 
low as 30°F. Tube lengths up to 100 feet are recommended. 


Pyrometers* 


For temperatures above 1000°F., the temperature measuring in- 
struments ordinarily go under the name of pyrometers. ‘There are 
three classes of pyrometers in use—the radiation pyrometer, the 
optical pyrometer, and the thermo-electric pyrometer. The radiation 
and optical types of pyrometer require no direct contact with the 
material of which the temperature is being taken. It is only 
necessary to have the instrument “see” part of the hot body. It is 
easily seen that these types have some advantages and also some 
disadvantages around gas plants. These two classes of pyrometers 
are also open to the objections that all bodies do not reflect light 
and heat to the same degree. Thus, a black body at a lower tem- 
perature than the furnace will radiate only the heat of the black 
body itself. A piece of shiny material, like platinum, under the 
same condition would reflect heat from the furnace walls, so the 
temperature would appear higher than that of the black body. 
These illustrations are given to bring home the necessity of thor- 
oughly understanding the limitation of the instrument in question. 


The pyrometer ordinarily used is the thermo-electric pyrometer. 
It is hardly necessary to describe this instrument in detail as this 
information is readily available. When used to obtain the tem- 
perature of a gas stream, there is possibility of certain errors, as 
follows: If the walls of the container or flue are hotter than the 
gas stream, the couple will receive radiated heat from the side 
walls and show a higher reading than the actual temperature of 
the gas, and in case the walls are at a lower temperature, the 
couple will receive heat by convection and conduction from the gas 
stream but will radiate some of this heat to the side walls, thus 
causing -a lower reading than the actual gas temperature. The 
error from this cause may be as much as 200°F. or more. Any one 
using pyrometers to any great extent will be repaid for studying 
“Principles of Chemical Engineering,’ by Walker, Lewis & Mc- 
Adams, on this point. 


Calorimeters 


Of the heat value instruments, the Thomas calorimeter only will 
be described since this is the most common calorimeter in use. One 
company reports as follows concerning this instrument: 


“The instrument consists essentially of three pumps geared to- 
gether in fixed ratio—one pump for test gas, one for combustion 
air, and one for heat absorption air. The temperature of the heat 
absorbing air is taken just before and just after its circulation 
around the cylinder heated by the burning gas. The difference in 
temperature is recorded on a chart in terms of B.t.u. by a Leeds 
& Northrup recorder. 

“The recorder operates on the following principle: Each of the 
two differential thermometers is one arm of a Wheatstone bridge. 
The other constant resistances complete the system. The change in 
temperature produces a resistance difference between the two ther- 
mometers. This difference deflects the galvanometer needle hooked 
across the system, which, by means of a system of mechanical move- 
ments, turns a rheostat just enough to overcome this resistance dif- 
ference. The movement of the rheostat is transmitted to the pen 
by means of a violin string. 

“We have found that if a little time is taken each day and 
devoted to inspection, minor adjustments, greasing, and oiling, a 
great deal of trouble is forestalled. We have evolved a satisfac- 
tory system of routine inspection, as follows: 


“Daily: 
1. See that lines on chart and scale coincide. 
2. Wipe mechanism with a clean cloth, special care being 
given clutch face to see that it is free of oil. 
3. See that galvanometer needle is not sticking. 


* See Bureau of Standards Bulletin No. 170 and Instruments by M. F. Behar. 


Page 53 


“Twice a week: 
1. Clean and balance galvanometer. 
2. Check correspondence of master and distance recorders. 
3. Test sensitivity of instruments. 


“Once a week: 
1. Oil all rapidly moving parts. 
2. Clean burners and water pumps. 
3. Fill inside tank with water to correct level. 
4. Ojl tank unit motors. 
5. Clean orifices in tank unit. 


“Monthly: 
1. Grease tank unit gears. 
2. Make cold balance. 
3. If dry cells are used, see that they are delivering proper 
current. 
“Twice a year: 
1. Drain tank unit, clean calorimeter, refill with fresh distilled 
water. 


“When necessary: 
1. Clean motor commutator on recorder. (Use sandpaper only 
when absolutely necessary. ) 


“The proper lubrication of the calorimeter is a very important 
consideration. ‘Too much oil is almost as bad as too little, and 
it is advisable to use the small wire furnished with the tool kit 
to drop oil on the parts so that there will be no overflow. Aside 
from detracting from the appearance of the instrument, there is 
the danger of oil getting on the galvanometer needle, causing it 
to stick, which will result in a ragged line being drawn on the 
chart. On the lifting cams we have found that a very thin coating 
of vaseline is better than oil since it lasts longer, does not drop 
on the chart, and does not soften the fiber button on the disengag- 
ing lever. In all other cases, if the instructions which come with 
the instrument are followed, no trouble will be encountered. 

“It is advisable to remove the disengaging lever, the clutch levers, 
and the rocker arm to clean and oil the pins on which they work. 
Also, the pins on which the chart roll runs should be screwed out 
far enough so that they can be properly cleaned and then oiled. 
This should be done once a month. 

“We have found in balancing the galvanometer that if the leads 
are shorted with the recording mechanism running, a more reliable 
and accurate adjustment can be made, since running conditions 
will be more closely approximated. ‘Those of us who are using 
the old style galvanometer may be bothered by small strips of 
lacquer coming off the finish on the galvanometer coil. These 
strips will rub against the magnets, causing erratic movements of 
the needle, sometimes causing it to stick altogether. If the coils 
are dipped in lacquer thinner, the strips will be removed and the 
trouble permanently corrected without damage to the insulating 
enamel on the coil. 

“In replacing the suspensions for the galvanometer coil, it will 
be noticed that where the wire on the suspension is fastened to 
the piece that goes into the coil, there is generally a small deposit 
of rosin left there from the soldering operation. It will greatly 
facilitate the balancing operation and perhaps improve the sensi- 
tivity of the galvanometer if this drop of rosin is removed by 
crushing it gently with the forceps furnished with the tool kit. 
We have a special pair of forceps which have had about a half- 
inch ground off the end. This gives them a stronger grip and 
they will be found useful for many other purposes also. 

“In regard to recorder motor adjustments, in the case of the 
recorder running too slow, there is a tendency, if the chart is but 
slightly behind time, to immediately adjust the motor speed at the 
governor. The cause may be a dirty commutator, or from some 
part of the drive mechanism binding. It can readily be seen that 
this condition can be regarded as an indication of trouble in some 
part of the recorder. When absolutely necessary to make an ad- 
justment, loosen the set screw and turn the adjusting screw to the 
left to speed up the motor. It will be found that approximately 
a quarter turn will make a difference of about 15 minutes a day. 

“When the recorder is run in conjunction with a distant recorder, 
periodic checks on the correspondence of the distant recorder with 
the master recorder are necessary. 

“These tests are always started by cleaning and balancing the 
galvanometers of both recorders, for in many cases a lack of cor- 
respondence is due to the fact that one or both of the galvanometers 
are out of adjustment. After this has been done, stop the master 
recorder, set the pen at a number on the scale. The pen on the 
distant recorder should take the same position. If it does not, re- 
check the distant galvanometer. If everything else is in good con- 
dition, the pen can be changed to the correct position. This is done 
by loosening the screw which holds the pen to the rheostat connec- 
tion and sliding the pen along the carriage until it rests at the 
correct position. 

“The sensitivity should be so adjusted that when the galva- 
nometer needle is off center for a distance equal to half its width, 
the pen should require five to seven strokes to clear a division of 
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Fig. 6. 


twenty B.t.u. This applies, of course, to both the right and left 
position of the galvanometer needle. If it does not, this should be 
corrected by means of the adjustment on the end of the disengaging 
lever. In cases where sudden changes of five or six B.t.u. are 
not considered important, or when easier reading of the chart is 
desired, the sensitivity can be less, thereby resulting in a straighter 
line being drawn on the chart. 

“We have more or less sacrificed appearance for accuracy on 
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Fig. 7. Remote control for high or low pressure control. 


the master recorder by adjusting the sensitivity to the maximum, 
which gives a somewhat wavy line. However, this tends to 
straighten out on the distant recorder, which is kept at normal 
sensitivity. Since the distant recorder is the one commonly observed, 
we have obtained accuracy with good appearance and ease of read- 
ing on the distant recorder charts. 

“We have found that there is a tendency for the spring which 
drives the chart roll to slip. We have corrected this by means of 
looping a rubber band over the sprocket of the drive roll, turning 
the roll with the band running in the groove, and looping the 
other end of the band over the same sprocket tooth. Other bands 
aré used in the groove of the reroll cylinder for the same purpose. 
This gives the spring a firmer grip. The bands will need renewing 
about every other week. 

“By dating the chart and setting it to time each morning, it can 
be referred back to at any time with accuracy.” 

Fig. 6 shows an instrument layout at an ideal gas testing station. 
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Fig.9. Chart filing board, Portland Gas & Coke Co. 


Specific Gravity Recorder 


The Ranarex specific gravity recorder is being used at a few 
plants either to record specific gravity of gas or to record flue gas 
analysis. When used in the latter case, a continuous record of the 
COz in stack gases of a straight shot generator has been obtained. 
The record shows that in some cases the last part of the blow is 
so lean in COe gas and at such a high temperature that more 
heat, as sensible heat, is removed from the generator in the stack 
gases than is formed by the combusion of heating oil or carbon. 
As a specific gravity recorder, this machine has operated inter- 
mittently over a three-year period with very minor repairs, and 
has been found very accurate. 


Blower Control. 


A Shallcross blower controller is used at one plant to control 
the inlet butterfly valve on a series of five General Electric blowers 
so that a pressure of 25 inches water gage is maintained in the 
generator blast line. ‘This instrument consists of a bell jar float 
which rises and falls with the blast pressure and operates a revers- 
ing switch which controls the direction of rotation of a small electric 
motor. Through a worm gear and system of levers, the motor 
simultaneously opens or closes the inlet butterfly valves on all the 
blowers. Besides yielding some saving in power, the instrument 
has made it possible to control the generator blast air by simple 
valve setting, since a constant pressure is available at all times. 


Miscellaneous Control Devices 


A pressure controller for distribution systems is shown in Fig. 7. 

The air operated controller actuated by temperature or pressure 
is in common use and need not be described in detail. It will be 
sufficient to point out that in using this type of instrument, it is 
essential that no great body of material be in the controlled field. 
As an illustration, a temperature controller on a battery of oil heat- 
ers would not function while the heating steam was being controlled 
to 12 individual heaters, but when the system was rearranged so 
that the controller operated on the final heaters only, the tempera- 
ture variation was reduced to a range of 5° in place of 25° F. as 
was the variation with the previous arrangement. 


One simple home-made instrument is worthy of comment. A tar 
cistern containing tar and water was to be measured for tar content. 
The operator accomplished this by weighting a hollow container so 
that it would sink in water but would float in the tar. By lowering 
this instrument into the cistern, it was possible to tell when this 
float was buoyed up by the tar. It was thus possible to establish 
the interface or line of demarkation between the tar and water. 


A great many other instruments of use around the gas manu- 
facturing plant could be described. An instrument has recently 
come on the market for recording the density of the smoke issuing 
from a combustion furnace. The photo-electric cell is used in this 
instrument. 

The Selsyn motor-operated devices are designed to reproduce a 
motion that has taken place at some distant location. Holder read- 
ings are being transmitted by this device so that the operator can 
know at all times the amount of gas on hand. Other uses for such 
a device will suggest themselves. 


Application of the Selsyn motor to indicate holder heights is 
shown in Fig. 8. 


General 


Plant instruments should be chosen for plant conditions. It is not 
fair to the operator nor to the instrument to install a laboratory 
instrument under plant conditions. We mean that only sturdy, 
easily read instruments should be considered. They should then 
be carefully installed and cared for. In many cases it will be 
found best to have one man responsible for their upkeep. In some 
instances this will be the plant electrician. Daily inspections should 
be made by the man in charge. 

Gage lines are very apt to freeze up during cold weather. Special 
precautions should be thought of ahead of freezing weather. A 
non-freezing liquid of specific gravity 1.0 can be made of 21 per 
cent alcohol, 29 per cent glycerine, and 50 per cent water. This 
can be used in the indicating U-gages. Other gage lines should be 
filled with kerosene or alcohol, or arrangements must be made to 
provide some heating medium. Gages must be kept accurate and 
some schedule for this work should be laid out. A dead weight 
pressure gage tester is almost a necessity at a plant of any size. 

Instrument records should be kept readily accessible. Fig. 9 shows 
the chart filing system as used at the “Works” of the Portland Gas 
& Coke Co. All charts from the previous dav’s operation are filed 
on the board by 8 a.m. each day. 


Summary 


It has been our purpose to point out what kind of record can 
be obtained by the use of instruments in a gas plant. Time, space 
and our own ability would not permit us to describe fully all the 
instruments used in gas plants. Some of our descriptions have been 
very sketchy. Complete information can easily be had in the trade 
catalogs. Our effort has been, rather, to show how the maximum 
of return can be obtained from the instrument investment in the 
gas plant. 


Developments zz Water Gas Practice* 


N 1930, 3,157,715,000 cubic feet of water gas was produced in 

the Pacific Coast States, this being 2.1 per cent of the total, 

including natural gas, purchased by California companies. In 
Oregon 3 per cent of the gas produced was water gas; in Wash- 
ington and British Columbia 54 per cent, and in Idaho, Nevada 
and Arizona 4 per cent. 

In recent years there has been but little attention given by the 
Technical Section of the Pacific Coast Gas Association to the 
production of water gas. In order, therefore, to bring our records 
up to date on this subject the committee offers reports by: C. P. 
Johnson, Puget Sound Power & Light Co., Bellingham, Wash.; 
R. A. Hoffman, Spokane Gas and Fuel Co., Spokane, Wash.; 
H. M. Thomas, Northwest Cities Gas Co., Walla Walla, Wash., 
and W. R. Alexander, Seattle Gas Co., Seattle, Wash. 

On account of the fact that these reports show a wide variation 
in methods of operation and results, they are presented as separate 
papers. 


— 


* Committee Report: W. R. Alexander, chairman, Seattle Gas Co.; R. A. 
Hoffman, Spokane Gas & Fuel Co.; C. P. Johnson, Puget Sound Power & 


Light Co.; John Keillor, B. C. Electric Power & Gas Co.; J. F. Sauer, Pacific 
Gas & Electric Co.; H. M. Thomas, Northwest Cities Gas Co. 
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REPORT OF WATER GAS PRODUCTION 
SEATTLE GAS COMPANY, 
SEATTLE, WASH.7 


HE Seattle Gas Works has six U. G. I. Generators, five 9-foot 

and one 8 feet 6 inches. One 9-foot set is operated by a model 

“A” U. G. I. automatic control; two 9-foot sets are operated 

by model “B” U. G. I. automatic controls; one 9-foot set is hand 

hydraulic operated; one 9-foot set hand operated and one 8-foot 
6-inch set hand operated. 


None of these sets is equipped with back run. 


Generator Fuel 


Previous to April, 1930, we had been using coke which is a 
product of our present oven plant. In April, 1930, it was decided 
to place the coke on the domestic market and use coal for generator 
fuel. At the present time we are using coal mined at Bellingham, 
Wash., by the Bellingham Coal Co., also Occidental coal mined 
at Bayne, Wash., by Morris Bros. Coal Mining Co. We are 
using two-thirds Bellingham Nut and one-third Occidental Nut. 
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Fig. 1. Generator blast valve control—Seattle Gas Co. 


We have tried these coals at different percentages and separately. 
We find that at the present mixture our generator fuel per M is 
the lowest and the B. t. u. value of the blue and blow run gases 
is a maximum. 

These coals have been used for a number of years by the 
Washington Gas & Electric Co., which has developed the water 
gas process with the back-run to a high degree of efficiency. 
The coals are sub-bituminous and contain a high percentage of 
volatile matter and ash, which does not recommend their use as 


t Submitted by W. R. Alexander. 
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efficient generator fuel. Economic conditions, however, have made 
it profitable to use this comparatively low grade fuel. 


Bellingham Nut 


Moisture 1.60 
Vol. Matter 36.61 Vol. Matter 40.29 
Fix. Carbon 44.11 Fix. Carbon 38.38 
Ash 19.14 Ash 19.73 


Occidental Nut 
Moisture 14 


100.00 100.00 


Analysis of Coals and Oil 


Oil used is Union Diesel with Gravity of 27 degrees plus. A 
test on this oil made for the Seattle Gas Co. by the Chemical 
Service Laboratories of Philadelphia is as follows: 


Analysis 

Sp. Gr. @ 60° F.  .8781—29.6 A. P. I. Color—Very dark 
brown. 
Temp. of Per Cent 
Distillation By Vol. 
440 to 500 14.4 Oil 300 to 500 §614.4% 
500 to 550 28.6 
550 to 600 21.2 Oil 500 to 650 62.8% 
600 to 650 13.0 
650 to 700 8.7 
700 to 780 13.1 Cracked 780° F. 95.5% over 

Total 99.0 
Coke Res. 0.30% by Wt. 
Sulphur 0.44% by Wt. 

Per Cent 
By Vol. 

Olefines 18.7 
Aromatics 17.1 
Naphthenes 20.6 
Parafhns 45.6 


Available for 
Gas Enrichment 70.4% 


Operation 


Clinkering leaves about 6 to 8 inches of fire on grates. The 
first charge is 3200 lbs. of coal, after which the ash pit door is 
left open 15 minutes. We find by so doing that the fire is more 
uniform and contains less blow holes. We operate on a 4-minute 
cycle, but have tried 3-minute and 5-minute cycles. We find 
that on a 5-minute cycle the blow is too long over heating the 
hot valve and 3-minute so short that the high rate of blast 
necessary produces blow holes in the thin fuel bed. 


Using 35 inches of blast pressure with a generator blast con- 
trol device maintains 4200 cubic feet of air per minute. Fig. 1 
shows the blast control as applied to automatic control and Fig. 2 
as applied to hand hydraulic operated sets. The essential dif- 
ference between these controls is that in the automatic operation, 
the generator blast valve is started by the master control valve 
while in the hand hydraulic operation the generator valve is 
started by manually operating the four way valve shown in 
Fig. 2. 

Referring to Fig. 1, when rod 1, which is an extension of the 
generator blast valve stem, is set in motion by the master valve, 
it travels full speed due to valve 6 being held wide open by 
roller 5 being in contact with cam 2. Cam 2 and roller 5 are 
set at such a position that the generator valve will open wide 
enough to admit air at a given rate through the fire when roller 
5 drops into space 3. All this operation is started before the 
carburetter blast valve opens. Rod 1 travels upward very slowly 
through space 3 because valve 6 is closed and the water to operate 
the hydraulic cylinder must pass around through graduated cock 7. 
While rod 1 is traveling through space 3, the carburetter blast 
valve is opened by the automatic master valve. In order to main- 
tain sufficient air through the fire, the generator valve must now 
open wide and this is accomplished by roller 3 making contact 
with cam 4 to open valve 6 again. 


Cams 2 and 4 and roller 5 may be adjusted to any desired 
position and graduated cock 7 may be set so that rod 1 moves 
through space 3 at any desired rate. By properly adjusting this 
control, a given rate of blast may be maintained through the fire 
from the beginning of the blast. The chief advantages of this 
control are that it prevents over blasting of the fire at the begin- 
ning of the blow and keeps down the formation of side wall 
clinkers and blow holes in the fire. The problem of keeping blow 
holes out of the fire is very important in bituminous operations 
with a small sized fuel because it is necessary to carry a very 
thin fuel bed. 
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Our automatic is set for a 25 per cent blow and 75 per cent 
run. Our stack valve closes at 12 per cent of the cycle making 
13 per cent blow run. The remainder of the cycle is made up 
of 10 per cent up run, 50 per cent down run and 15 per cent 
up run at the end. After clinkering, the start is made by blasting 
3 minutes, then making 3 minutes blow run. Second run, 3 minute 
blast and 2 minute blow run. Third run, 3 minute blast and 
one minute blow run. Fourth blast brings set up to temperature, 
which is about 1450° F. at base of superheater. Before the run 
we charge 1600 Ibs. coal. After charging, we go immediately 
on the run making a straight up run. ‘This has cut our smoke 
about 50 per cent; 1600 Ibs. of coal is charged every 5 runs, until 
generator is half full. Then the charge is 800 lbs. every 7 runs. 


To arrive at our present method of operation, experiments were 
conducted without the use of the blow run, with the maximum 
amount of blow run possible; and with one-half the maximum 
blow run. The results are shown in Table No. 1. 


To sum up these results, they show that by the use of the maxi- 
mum amount of blow run the generator fuel per M is reduced from 
49 lbs. to 33 lbs.; that it was necessary to raise the oil per M from 
3 gallons to 4 gallons; and that the make per set hour was in- 
creased from 38 M to 75 M. From a cost standpoint, the saving 
in generator fuel and labor due to the fact that a smaller number 
of sets are operated when using the blow run much more than 
offsets the increased cost of oil used. 

The specific gravity of the gas with the maximum amount 
of blow run appears high but since one-third of our send-out is 
oven gas, the specific gravity of the mixed gas is reduced to .73. 

To overcome the problem of blow holes and shrinkage from the 
wall we have recently tried piers of various heights and diameters 
and find that due to the very thin fuel bed a pier such as shown 
in Fig. 3 to be the most satisfactory. This pier is built of non- 
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TABLE NO. 1 
Without ly Max. 
Blow Max. Blow Blow 
Run Run Run 
Percentage make blow run........ 0 33 §2 
Pounds coal per M.... in 49 41 33 
Gallons Oil per M................. | 3.00 3.50 4.00 
Gallons Tar per M...... 620 715 $31 
Capacity of set per hour-............ . 38000 § 5000 75000 
Estimate B.t.u. blue gas and blow 
run gas mixture - . 350 257 228 
COs Le Sere ee ee aia : 5.5 7.3 6.8 
a alts 7.4 9.5 11.2 
| i te Siekaieais 0.3 0.2 0.7 
I istics 24.4 15.5 15.0 
_ a nil —_ j 26.1 14.4 14.9 
CH, . , 17.9 19.1 14.3 
og ee ee eee ae 18.4 33.9 37.1 
Sp. gr. (Effusion Apparatus)... .666 .790 825 
B.T.U. (Thomas Calorimeter ) $13. 508. 501 
B.T.U. per gallon of oil............. 54.3 72. 68.2 


abrasive fire brick and is 24”nches in diameter and 24 inches high. 
It is capped with a conical shaped piece of steel and is held together 
by a bolt vertically through the center and a band of strap iron 
horizontally around it. The above results, however, are without 
use of a pier. Piers used in the East on the same size sets are 
over twice as high as the one we are using, but Eastern operation 
uses larger fuel which permits a much thicker fuel bed. We have 
just installed a Paff Air and Steam nozzle shown in Fig. 4. This 
nozzle consists of a cast steel tube placed in the exact center of the 
generator and checked by measuring the distance to the side wall at 
four points 90 deg. apart. On the bottom of the nozzle there are 
two openings for the water pipe connections. These pipes must be 
run down between the grate bars and if there is not sufhcient room 
for them it may be necessary to cut grooves in the grate bars to 
accommodate them. By moving the nozzle clock-wise the best loca- 
tion can be found which will necessitate the least amount of cutting 
the grate bars. It is next necessary to select the most convenient 
location for running the water pipes through the shell of the gen- 
erator. Cut out the generator lining at this point and cut two open- 
ings in the shell a reasonable distance apart by means of an acety- 
lene or electric torch or otherwise. These openings should be just 
below the lower level of the grate bars, allowing sufhcient clear- 
ance for the union connections on the two water pipes. Weld pipe 
couplings of the required size into the openings, being sure to keep 
them in perfect alignment with the nozzle. After plumbing the 
nozzle and making sure that it is exactly vertical, connect up the two 
pipes as rigidly as possible, since they are the only means of holding 
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Fig. 4. Water cooled air and steam nozzle—Seattle Gas Co. 
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Carburetted blue gas apparatus with backrun connections— 
Seattle Gas Co. 


the nozzle in place. In case the nozzle does not set perfectly level on 
the grate bars it may be necessary to level it by means of thin iron 
shim on the low side. Next, extend the two water pipes on the 
outside of the generator upward to a point near the charging floor 
or above it placing a valve on the smaller pipe which is the inlet 
or supply line. 


A constant supply of water is absolutely necessary at all times 
when there is a fire in the generator, and we cannot emphasize this 
fact too forcibly. If the water supply fails for even a short time 
when the machine is in operation there is always a danger of dam- 
aging the nozzle. It is nothing more or less than a boiler in that 
respect. 

The source of the water supply is immaterial and not much 
pressure or head is necessary, as long as there is enough to insure 
constant circulation. Circulating water from the tar well can be 
used and in that case the outlet or discharge pipe can be run into 
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the wash box. By checking the inlet valve to the nozzle sufhciently, 
the water will be be converted into steam and can be discharged 
into the atmosphere. When pure water is used it can be discharged 
into the boiler feed water heater, or converted into steam and run 
into the exhaust steam system where this may be desired. The over- 
flow from the condensors makes a very good and constant supply 
of water. In plants having a gas holder with the tank above the 
ground, this makes a very good source of supply. 


The amount of water required varies from 2 gallons to 5 gallons 
per minute, depending on the size generator and the outlet tempera- 
ture of the water. As stated above, this temperature is controlled 
by means of the valve on the inlet or supply line to the nozzle. 


It is claimed by the manufacturers of this nozzle that it will 
materially reduce the amount of air required per M cubic feet of 
gas made. In two months’ operation we have not shown any mate- 
rial reduction in the amount of air required. However, the nozzle 
does reduce clinkering time because clinkers will not adhere to it. 


When the price of gas oil is low it often pays to spray a portion 
of the oil used into the generator on the down run of a spit run 
set or into the carburetter of sets equipped with Back Run. The 
oil is broken up completely into carbon and hydrogen and the 
carbon is used as generator fuel while the hydrogen lowers the 
specific gravity of the blue gas. The recent wide adoption in 
the East of Bunker “C” oil to replace the lighter gas oils has re- 
sulted in the almost universal method of feeding a part of the 
oil through the generator fire. We have recently started this 
method of operation, using our regular oil with the following 
results: 
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It will be noted that the specific gravity of the gas has been 
reduced by the introduction of a part of the oil into the generator 
on the down run. While increasing the capacity of the sets and 
utilizing the volatile coal by means of the blow run, we have al- 
ways been confronted with the higher specific gravity of gas which 
has a number of disadvantages. We have not completed experi- 
ments with the introduction of oil into the generator in the down 
run but believe this will be the means for more economical opera- 
tion and better service to our customers. 


CARBON BRIQUETS AS GENERATOR FUEL 
FOR WATER GAS SETS* 


HILE to most of you the use of carbon briquets, or lamp 

black as generator fuel in a water gas set may be new, it 

is a fact that our plant at Eugene, Oregon, has for 10 
years used this fuel continuously. 

To those of you who are not familiar with the straight oil gas 
process an explanation of this may be necessary. The carbon 
briquets used are manufactured by the Portland Gas and Coke Co. 
from lamp black, which is a residue of oil gas manufacture. The 
briquets are cylindrical in form, 2% in. x 2% in. in size, and when 
seasoned are especially hard. Data available in this office show 
the proximate analysis of this fuel to be: 
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The cost per ton is considerably in excess of coal; however, many 
items of saving result from their use as fuel and must be consid- 
ered in the final analysis. In our case with the particular plant in 
question we have not been able to find a coal that will compete 
when all such factors are considered. Due to limited space and 
the thought that costs are controlled to a marked degree by plant 
locations as to source of supply, local operating conditions, and 
B.t.u. standard maintained, no attempt willbe made to give actual 
costs of operation in this report as we feel such information applied 


* Submitted by H. M. Thomas, General Manager, Northwest Cities Gas Co. 
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to other plants is of little value. Cost of operation using carbon 
briquets as fuel were given in 1926 in a report by F. C. Hawks. 
(P.C.G.A. Proceedings, Vol. 17, P. 331.) 

We have two sets, each having 5 ft. 6 in. x 12 ft. generators; 
5 ft. x 12 ft. 6 in. carbureter and 5 ft. x 22 ft. superheaters. The 
standard practice of checkering is followed. The cycle of opera- 
tion, due to operating but one shift with a minimum crew fluctuates 
with local plant conditions, but on the average is: three minute 
blast, one minute blow run, two and one-half minute steam run and 
one-half minute purge with a split or down run every three or 
four runs, varying with the condition of the fuel bed, of three min- 
ute blast, one minute down steam, two minute up steam and one- 
half minute purge. With an average daily send out of 180,000 
cubic feet for the: past six months 28.8 Ibs. of briquets and 4.6 
gallons of 24 plus diesel oil was used per thousand cubic feet of 
gas produced. 

One of our water gas sets is equipped with the Young and Whit- 
well back run and it is this set which has stood the brunt of opera- 
tion. During the past 10 years this generator has run from eight 
to 10 hours daily, being shut down only for the purpose of recheck- 
ering and cut in again immediately after the work was completed. 
The first lining repair, and that of a minor nature, was made in 
February of this year, after 10 years of almost continuous operation. 
This long life is partially due to absence of clinkers and the lack 
of dust or carry over of small pieces of fuel. The machine keeps 
clean at all times, resulting in no back pressure, permitting maxi- 
mum capacity and long life of both shell lining and checker brick. 


Briquets give the best results when a heavy fuel bed is main- 
tained, 5 feet, in our case, being the minimum and from that to 
7 feet, or practically even with the off take. Absolutely no ashes 
or clinkers are formed, permitting continuous operation with no 
shut down periods for clinkering, effecting a large saving in 
machine, time and labor over coal or coke fuel. A few small 
particles of the fuel fall through the grates, these are cleaned 
out each night by the night man, mixed with fresh fuel and 
used again the following day. The grates will last indefinitely 
if care is taken to keep them covered with a few inches of dead 
fuel. ‘The shape of the briquets prevents packing and permits 
free air passage throughout the entire bed, producing an even 
fire, perfectly distributed heat and no blow holes. 

A test was made at our Lewiston, Idaho, plant by mixing bri- 
quets with Utah coal; however, through a failure of coal deliv- 
ery the test was too short to obtain sufficient data on which to 
base a conclusion. We did determine, however, that the fuel 
burned more evenly, the clinkers were much lighter and easily 
removed, and we could operate longer periods without a shut 
down for clinkering. 

We have found carbon briquets, through ease of operation, 
saving in maintenance, low costs and results obtained, the perfect 
water gas fuel. Even though the initial cost of this fuel is high, 
we believe that any company operating water gas sets sufficiently 
close to a source of supply can well afford to give this fuel due 
consideration. Particularly is this true of those plants where 
generator capacity is limited and additional labor is required 
for short extra shifts. 


WATER GAS OPERATION AS CARRIED OUT AT 
THE PLANT OF THE SPOKANE GAS 
AND FUEL COMPANY* 


HE major portion of the gas manufactured in Spokane is 

coal gas, so that water gas is made only when the send- 

out exceeds 950 M cubic feet. This is necessary at least 
during the six coldest months of the year. 

The sendout gas is 450 B.t.u. and is made up of about 82 
per cent coal gas and 18 per cent blue gas except when our load 
increases to above 1100 M cubic feet. Then the percentage of 
blue is increased and, in order to maintain our B.t.u., we resort 
to oil. 

During the month of January 1931, our sendout was large 
enough only on five days out of the 31 to require the use of oil. 
So it is seen that most of the water gas made in Spokane is 
uncarburetted. With this in mind, it will, perhaps, be more easily 
understood why we operate as we do and especially since oil 
costs us 7 cents per gallon in Spokane. 


Equipment. 

The water gas plant of the Spokane Gas and Fuel Co. con- 
sists of the following: 

One 9-ft. carburetted water gas set using the Lowe Process, 
and one 6-ft, 6-in., two shell blue gas set equipped with an oil 
spray in top of generator. There is a steam turbine driven 


* Submitted by R. A. Hoffman, Spokane Gas & Fuel Co. 
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blower for the 9-ft. set and an electric driven blower for the 
6-ft. 6-in. set. The turbo blower can be used with the 6-ft. 6-in. 
set but the electric blower cannot be used with the 9-ft. set since 
it is too small. An oil pump and oil heater are piped so that 
they can be used on either set. (See Fig. 1.) 


Operation. 


The 6-ft. 6-in. blue gas set is operated as follows: Six runs 
per coking, five minute blast on coking, alternate two minute 
and one minute blasts before alternate four minute upruns and 
downruns, the first run on a coking being an uprun. The fuel 
used is coke, 450 lIbs., on the dry basis being used per coking. 
When oil is used, it is introduced only on an uprun and into 
the top of the generator. 

The blue gas machine is so constructed that the gases on the 
uprun flow from the top of the generator into the bottom of the 
superheater, then up through superheater and into washbox. The 
accompanying sketch illustrates this. When no oil is used, steam 
for the downrun is introduced in the top of the superheater but, 
when oil is used, we found it necessary to introduce the steam 
for the downrun into the top of the generator. Otherwise, the 
checker brick would not be hot enough to completely gasify the 
oil during the uprun without getting the generator fire exces- 
sively hot with a consequent waste of fuel. 

Forty pounds of coke per M of blue gas made are used and 
the proximate analysis of our coke is as follows: 


nl (Dry basis) 
EE aR Ime Pues pee 3.9% 
Fixed Carbon ....... ROA AP SN Oe 77.4% 
fan Sey ee a ae 
: es ee ens ae ..100.0% 


The average gas made per run is 2050 cubic feet. 

We do not have an air meter or a flow meter so that the 
amount of air used is not known. 

The amount of steam per thousand is not known for the same 
reason. 

We are able to make up to 80 runs before it is necessary to clean 
fire and 30 to 45 minutes are required for cleaning fire. 


The important details ere os follows :- 


A. Steam for downrun when oil is not used. Jt is admitted in both sides of super heater, 
B. Steam for downrun when cil is used. 

Gi Oi! Spray. Oil is admitted on up-run only. 

D. Steam for uprrun 

EF.  Alir-blast entrance for supenheater. Air-blast entrance in bottom of generator. not shown. 
F.  Downrun velve. This valve is closed when up-runs are made. 

G. - There is a valve arrangement im wash-box which is used fe close sither ges inlel depending 


on whether en up-run ere down-run it being meade. Details are no? shown. 


Path - down- run $94 shown ths: a — — 


Fath a up run ges shown thus: — ——~s 
x Ms 
r - “ie aa --—2 a \ 
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Fig. 1. Sketch showing arrangement of blue gas machine— 


Spokane Gas & Fuel Co. 


Page 60 

An analysis of our straight blue gas is as follows: 
en I a siielasiiplcebephtiia 12.6% 
RRA RORY fo SOT ot I _ninlcllageitciatogrbenpatiga 0.0% 
Os RS BES Soe OT ESE ARTE SIRS, BEEP oe 1.2% 
OD I dis icctinicesentpteed cei tecaaneieiinaerenitimialsbnsia 23.0% 
Hoe REID eibaicisicsnrsiciienishissnninsssinsonepitiabacaciindiiapiiainlinitaiatnapiann? mana 
No equals Ao RCE Se act ES eee ne oa 20.2% 
0 Bae See ae ae Te See Pa ST ROSE RS Oe 100.0% 

When using oil, the analysis is: 
Re ne casumninal raniniadiasndaicnel .... 8.6% 
iy MUNIN «ccccrceisiaiiaiitnieduceiligshenidananinateaieveimaianasiianiaaenads: « ane 
Oz equals EL AA DOCEE Se PIT He SE .... 0.69% 
Ree CUI ccncccnidnisihiceibeaedeniiihsihseniisdniastastinaidliedadihaates 24.8% 
SIR a a a 45.0% 
Ne equals | Sk CA ee SOU Se ES 18.0% 
SN is it EAE Nee SN Oe a SRR A OLIN SD! 8 100.0% 


Unit costs of our blue gas are as follows: 


Sn I I iasiticinnssterinsancinaieiniliteinsliginmeibiaiiend $ .14 
+e FE See eas EOP Sa .045 
ee BO ere 
Cost of power per M. ................ Ee 
Cost of misc. supplies per M. .............................. 001 
Cost of maint. per M. ............. aaiacinendatiiipasdniesinananitt . 008 


Total cost of the 300 B.t.u. blue gas per M. ....$ .258 
Cael 66 GC OO Me mains 


Total cost of the 450 B.t.u. carburetted 
blue gas per M. .....................$ .405 


BACKRUN EQUIPMENT—BELLINGHAM, 
WASHINGTON* 


Equipment. 


N 1926, a 6-ft. Steere Backrun water gas machine was installed 
at the Bellingham plant. As the backrun device is part of 
the original set, no comparison can be made with the set with- 

out this equipment. 


The drawing shows in a simple manner the equipment for the 
backrun operation. Instead of a down run, as in the ordinary 
water gas set, the steam is introduced into the gas offtake at the 
superheater and becomes superheated while passing down through 
the superheater and up through the carbureter before entering 
the top of the generator. The blue gas formed by reaction with 
the fuel in the generator passes off from the bottom of the gen- 
erator through the backrun pipe to the wash box. 


Operation. 


The machine is manually controlled with hydraulically oper- 
ated backrun valve and stack valve and operated on a five min- 
ute cycle of two minute blow and three minute run. There are 
six runs per charge of 500 pounds, with blow runs for 30 seconds 
on the first and second runs 20 seconds on the third and 15 
seconds on the fourth. The machine is run as an average, 10 
hours per day with a make of 22,500 cu. ft. per hour and 2,010 
cu. ft. per run. 


The gas obtained has a heating value of about 505 B.t.u. and 
the following is a typical analysis: 


EE dsitinaee Lsicliidinth asheithianstpeiiaisin inmate iniaieitialausil siiailiipcatinih 7.2% 
PMP” <dunnahiinncsccsdinnndiiseapendiebeieiiesladdnstnciacitganinmiiiiie sammie 23.6 
illo ..~-Zdcctssimandinpitsubiosashiaveicsiipaeinighdipinessniavalsiatepiadliaaatnann Meee 
He ww Ook 
Ee ee ON Ne I Spe Me 6 He hh: ESET . 12.8 
No att eae nen eennee 24.7 
100.0 


Generator Fuel. 


The generator fuel is straight bituminous coal, obtained from 
the local mines of the Bellingham Coal Mines. The following 
is an analysis of the coal being used: 


Moisture DEAD CRMONN Lone. ON BY Srey ey Sok | OR 614% 
Volatile matter PEE SNE O TD MRS Se ieee one 40 
IE CM oh a ae RE ER 39 
RERBSAR ELE er ero nna aieatinccsaiting juabaiaieiiceriidliiiacadamaiil 14% 
100% 


B.t.u., 11,200 


* Submitted by C. P. Johnson, Puget Sound Power and Light Co. 
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During a period of 12 months, the average coal per M. cu. ft. 
was 39.8 pounds, making an average cost of 7.9 cents per M. 
cu. ft. 


Oil, 

The oil used is from the California fields with a heating value 
of about 19,400 B.t.u. per pound or 143,598 B.t.u. per gallon, with a 
weight of about 7.4 pounds per gallon. During a period of 


twelve months, the average oil per M. cu. ft. was 2.67 gallons, 
making an average cost of 9.6 cents per M. cu. ft. 


Fuel and Oil Cost. 


While the pounds of coal and gallons of oil may seem high as 
compared to some plants, the low cost of these materials permit 
their use, with a joint cost of 17.5 cents per M. cu. ft. The 
steam consumption for the entire plant could not be measured, 
but the use of hogged fuel permits the low cost of 1.9 cents 
per M. cu. ft. for boiler fuel or a total cost of 19.4 cents per 
M. cu. ft. 


Plant Fire Protection and Housekeeping* 


indication of what Pacific Coast companies are doing on fire 

protection and housekeeping. It appears from the answers 
that all companies have fire protection and most of the companies 
have some system for the upkeep of the property to keep it clean 
and orderly. None of the companies have kept a record on the 
cost of housekeeping, but nearly all of them feel that the increase 
in efficiency pays the expense of housekeeping. ‘The clean and well 
kept plants show progressive management 
helps in the sale of stock and improves 
public relations. 

In fire protection the companies have 
fire hose, sand buckets and different sizes 
and makes of chemical fire extinguishers. 
None of the companies conduct fire drills, 
but most of them train their employees 
in the use of chemical fire extinguishers. 
Two companies have rule books on fire 
prevention and fire fighting. ‘The fires 
are fought with either water or sand or 
chemical fire extinguishers. 

To anyone interested in fire fighting a 
very good paper was published in the 
February, 1931, issue of “The Illumi- 
nator” on “The Hazard in Fire Fighting” 
by John Tobyn, operating engineer. This 
paper gives the danger in operating fire 
extinguishers if they are not handled 
properly. Some accidents have happened in using chemical fire 
extinguishers and care must be used in having them in good oper- 
ating condition. 

One company, the Pacific Gas and Electric Co., has a merit plan 
of rating a property on housekeeping for a Certificate of Award. 
We have attached to this report the method used by this company 
in rating a property. 

The method used by the company in operating the merit plan is 
as follows: 

The territory served by the company is divided into three sec- 
tions and the property is divided into three classes. 


Holder Stations. 
Gas Plants. 
Meter and Regulator Shops. 


There are three prizes: First, second and third, for each class 
of property in all sections, and a premium for the best property 
regardless of class in each section. The prizes and premiums are 
certificates signed by the president, vice-president and general man- 
ager and the vice-president in charge of gas construction and opera- 
tion. These certificates are framed under glass and hung at the 
property winning the award. 

The property is inspected once a year by the General Rating 
Committee composed of three men from the head office. Two of 
these men are from the gas department and the third is appointed 
to the committee from some other department. ‘The committee has 
to make very close inspection as the ratings of all properties are 
getting higher, which makes the standard for comparison higher. 
This year the highest rating on meter shops was 99.97 per cent, 
gas plants 95.13 per cent, and holder stations 98.84 per cent. 


'T ind questions and answers attached to this report give a good 


J. E. Kelley, 


Chairman 


* Committee Report: J. E. Kelley, Pacific Gas & Electric Co., chairman; 
C. M. Cole, Southern Calif. Gas Co.; G. Dick, Portland Gas & Coke Co.; 
J. A. Harritt, San Diego Cons. G. & E. Co.; V. R. Hughes, Pacific Gas & Electric 
Co.; J. M. North, L. A. G. & E. Corp.;: H. M. Thomas, Northwest Cities 
Gas Co; C. H. Wilcox, L. A. G. & E. Corp. 
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Gasco Works, Portland, Ore., showing lawns and street 
entrance to plant. 


When the merit system was put in operation about four years 
ago, the first inspection gave the highest rating of 95.2 per cent 
and the lowest 56.0 per cent, with eight properties showing 90 per 
cent and over. ‘This year the highest rating with close inspection 
was 99.97 per cent, lowest 64.56 per cent, with 33 properties show- 
ing 90 per cent and over. 

Clean and well painted buildings, holders and equipment with 
lawns and shrubs at holder stations and plants seem to meet the 
approval of the public, and the committee believes it is worth the 
effort as it shows progressive management, increases efficiency, 
reduces accidents, helps in the sale of stock and improves public 
relations. 


MERIT PLAN OF GAS DEPARTMENT, 
PACIFIC GAS AND ELECTRIC CoO. 


Instructions to Rating Committees 


Four classes of property will be given awards. Class “A” Meter 
and Regulator Repair Shops, Class “B”’ Meter and Regulator Re- 
pair Shops, Holder Stations (including Compressor Station wheré 
isolated from the Production Plant), and Gas Production Plants. 


The rating schedule of all properties is determined by assigning 
to the various component subdivisions of each property a certain 
maximum number of points of merit, as shown in following rating 
schedule. Under each subdivision the total obtainable merits are 
distributed, as shown on the rating sheets, among the several fac- 
tors involved in the housekeeping of tha‘: subdivision of the 
property. 

The rating committee will credit the property in the column 
“Merits Earned” after each item such number of merits as in its 
opinion represents (in comparison with the number obtainable) 
the condition, relative to perfection, of whatever equipment in- 
cluded in that item is present in the property. Under “Miscel- 
laneous” rate any items which have not been specifically provided 
for, making note of what is included therein. 

If any items (including “Miscellaneous’’) are not present in the 
property cross off the corresponding figures in column “Merits 
Obtainable.” 

The rating of any property will be the percentage, calculated 
to the nearest tenth per cent, obtained by dividing the total of the 
column “Merits Earned” by the total (after crossing off the items 
not present) of the column ‘“Merits Obtainable.”’ 

The age, obsolescence or relative importance or capacity of the 
property are not to be considered as factors in establishing the 
rating, emphasis being placed upon such conditions as are under 
the control of and dependent upon the interest, attention, and effort 
of the attendants. Care should be taken not to deduct merits on 
account of temporary conditions due to construction or experimental 
work conducted by parties not under control of attendants. 

Deductions should not be made for temporary conditions due to 
cleaning or repairs where sufficient time has not elapsed for their 
removal. Due consideration should be given to operating condi- 
tions at time of inspection. In many plants there are periods in 
the day’s work during which dirt may accumulate but which is 
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removed in regular sequence of the day’s routine (renewing purify- 
ing material, cleaning wash boxes, flushing flumes, etc.) ; however, 
where there is evidence that such accumulations have remained an 
unreasonable time deuctions should be made. 


Merits Obtainable 


A—Grounds 
a 
Garden and Shrubs 
Lack of Weeds. 


SS ee ae Ae | 


BQ DQ BRD het pet 


Curbs, Walks, lighting fixtures, etc. 

Roads 25a Nee ASE 

Fences and Railings... 

Miscellaneous ..... | 10 

B—Buildings 

Roofs, walls, floors, doors, etc., in repair. 

Fittings, plumbing, etc., in repair 

Wiring (sightly, permanent, safe) 

Surfaces painted ..... lea 

Painted surfaces (not worn nor marred)... 

Bright surface polished ashen 

Floors, walls, or ceilings (no dust, dirt, oil, stains, smoke, 
markings) .......... . 

Windows (clean and unbroken) 4 

Screens (not broken nor rusty)... | 

Lamps and fixtures (clean and unbroken) 

Miscellaneous 


— Wi Wi 


— 


hm! Ud DQ het eet et 


~ 


me TP) | 


C—Employee Attendants 
Clothes and shoes (clean and orderly as work will permit 
Hair and beard trim....................... ialiahieiedinaiiaiititinetlitiiatataiiite ; 
Clothes (no accumulation of soiled clothes, hung in place, 
orderly) ...... TRACES 10 
Miscellaneous 
D—Records 
Log books, pressure and temperature charts 10 
Plant diagrams and blueprints 
Desk files orderly................. 5 
Miscellaneous 
E—Material and Supplies 
Materials and supplies (stored orderly, not needlessly 40 
No excess of dispensable material 40 
I i aia tadintaiac = 10 
Miscellaneous | 
F—Meter and Regulator Repair Shop 
Provers (painted, not marred, bright surfaces polished) 
Hand tools (in repair and orderly).. 
Equipment (in repair, painted, cleaned, not rusty) 
Work in progress (arranged in orderly manner) 
Test record (neat and clean) 
Miscellaneous 


Ww V1 


be 
i Vi VI UV _ 


mt DO DQ ta IQ Us 


_— 


(G—Holders 
Surfaces painted 
Painted surfaces (not worn nor marred) 
No gas, water, or tar leaks 
Guide wheels free and greased 
Cups and dams full 
Overflows open 


— — <= —_ 


at et rt Ud PQ PQ 


Front view of compressor station. Note lawn and shrubs, 
also lamp posts with reflectors for flood light effect on build- 
ing.—Portland, Ore. 
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use of several types of fire extinguish- 
ers and are conversant with rule book 
on Fire Fighting and Prevention. 


(2) How 


A: All employees have at least ele- 


many men have you trained for 


= 


Shift crews are organized and have 
special training. Organization con- 
sists of chief, captain, lieutenant and 


fire fighting? 


C: All employees in the use of ex- 
in the 


members of city fire department. 


Other Companies: No. 


men trained in use of ex- 


G: All 
tinguishers and on prevention work. 


mentary knowledge of fire fighting. tinguishers. Twenty-five men 

Many plants where the hazard is use of Foamite. K: All in use of extinguishers and 
presser are ques proficient in fire ; fire hose. 15 with special training. 
fighting. F: One Foamite operator. y 


(3) How frequent are instructions given and drills held? 


A: None. Continuous through Book 
of Rules and through plant foreman 
for new men. 


C-F: 


No regular instructions. 


(4) Do you have an auxiliary fire alarm system connected with the city alarm? 


A: Yes, in two plants. 


F-H: Yes. 


(5) Give make, size and kind of fire equipment used? 


Other Companies: None. 


K: Twice each month with city 
fireman present. 


Other Companies: No instructions. 


Other Companies: No. 


E: 50 lb. carbon dioxide on wheels, 


A: Pyrene type (carbon tetra- B: Soda acid, Foamite and Pyrene 

chloride) in 1 and 1% gal. sizes. in hand extinguishers. 40 gals. soda 15 lb. Carbon Dioxide hand extin- 

Soda acid (chemical type) in 2% and acid on wheels. guishers. 

5 gal. hand extinguisher. Also 20 and F: Carbon tetrachloride soda acid 

40 gal. engines. A few Foamite type C: Foamite pipe line. 40 gal. wat Dentin ‘tx Bibel Gidlatentshacs 

in 2% gal. 15 lb. and 50 Ib. carbon Foamite on wheels. Soda acid hand. 600 ae : 8 

dioxide extinguishers. Fire buckets ta soon lls, a Pe RE. oy 
neti . acity soda acid and Foamite tanks. 

and barrels containing sand, sawdust D: Soda acid 2 gal. hand extin- WA 


and water. 


guishers. Foamite guns, 12 quarts. 


G: Use fire extinguishers of stand- 
ard make, also sand fire extinguishers. 
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Lighting adequate and safe........ 5 ee oer L—Station Meters 
Auxiliary equipment good condition... cent. nner iibnagtiecianlaeats 10 nN a iacd class wisticnsdeneneiininibns 10 
Other repairs not neglected........................ tee Cease, Painted surfaces (not worn nor marred) .............................-.. 10 
IID sa pitchdiiecleewsidirehhtabiieatercieentetcinniomioentiots 10 Clean and bright surfaces polished.................................... ‘chain 5 
H—Compressor and Boosting ‘Plant BR ia icrcetasichaedisecrcenseeerionns Liicilatiidiaaninenidl sca 5 saith) aaa 
I i i eesenntaniientgeienpenedis | siciidccoces | ae CN I I ni a ccengnedenneaninoiiniereninn 10 
Painted surfaces (not worn nor - marred) rae caiacilaciaid . OPTS SEGRE FOES EOE OLS TES OOO 5 
Surfaces (no dirt, dust, oil)............ es tcsdihideieceiih inion ae M—Auxiliary Equipment (Steam, Gas and Electric) 
Bright surfaces polished.......... cial 10 I aes e ecielaeeieinilin siaciatidliliaanies sania 20 
No leaks (gas, steam, water) Pea eet Dccaiaiewetbeiina: =e Painted surfaces (not worn nor marred)........................ snsitis 20 
Other repairs not neglected ain saitlea as ‘nisi ae Surfaces (no dirt, dust, oil or tar).......................... Siicedheipioieid 20 
Miscellaneous ...................-... isienhincan eornen ae ae Bright surfaces polished EAE Ea ae TER 10 
I—Generators No leaks (gas, air, steam, water, oil, tar, etc. ) Soe A ane kes 40 
iia iia cietantinqnenieligiinvencratine~vie ne Soon 15 Other repairs not neglected baie aaicomnibh cate a ER ee ee ie 30 
Painted surfaces (not worn nor marred)... lk od EIEASISE GIT ESE 8 PEE pi SRNR AER NRE a A < o 10 
No leaks (gas, oil, steam or air).......... Pam ae N—Work Shops 
Control meters and gages (clean and operating). veer ie i it dctomeapilonicassibuenebpmadioabiie 20 
Operating sheets (orderly and clean)........... 10 Painted surfaces (not | worn nor + marred) i a aa a 30 
Explosion heads in blast lines and washbox in good Hand tools (in repair and arranged orderly)........................ 30 
condition BOT PE eee SE eon - hapten ae Equipment (in repair, not dirty, oily, nor —- SRS 30 
Sight cocks in operating condition........... bie 15 Work awaiting and in progress arranged orderly. viele ae 
No accumulation of tar, lampblack or rubbish sscancihainete: ae I aie atiissnreciasnnah dcbaabtbabananpeeilivtotnesracenes ws pidiaptitlaae 20 
Other repaiss mot memrected..................................--. alee ae I a shbaevsinseailanvotibacounbaciins 5 
Miscellaneous 10 O—Laboratory Equipment 
J—Scrubbers Benches and apparatus (painted, clean, not marred).......... 10 
Surfaces painted | Sse ceihiodiaas: a Reagents and samples (clean, orderly and labeled) ........... 10 
Painted surfaces (not worn nor marred)................. ies ae Apparatus (clean, orderly, polished and in repair)............ 10 
No leaks (oil, gas, steam, water or tar) pein i. Glassware (clean, orderly and protected)... 10 
Control gages and thermometers (clean and oper rating) 10 ERS EMRE Che BR NR RELI 10 
No plugged sprays... part einneniieticis: i ae P—Boiler Plant 
Seals flowing freely..... | . Surfaces painted . ira 20 
No accumulation of rubbish, tar or lampblack... es . 20 Painted surfaces (not worn nor _ marred) Cae ae en sae eee: 20 
Other repairs not neglected... 15 I tr cb ic dncnandansennanabodaes 20 
EEE ch NRT ORS SEO CL ree 10 Bright surfaces polished....... EET as 10 
K—Purification Plant No leaks (setting, pipes, flanges, valves, etc. ¥ tie 40 
Surfaces painted | gibcdad es 20 Other repairs not neglected........ SE FABLES CE Sen cee 30 
Painted surfaces (not worn nor marred).......... ‘ ao Miscellaneous. ...................... ROT CN ee 10 
No leaks (gas, tar, steam, solution nor water).................. 40 Q—By-Products and Waste Materials 
No accumulation of rubbish, unnecessary chemicals, oxide Materials stored orderly............. SNR TS a eae eee Se 40 
OUI ancien ninnrsvcnnnnse 30 Materials protected from deterioration and loss.................... 30 
Other repairs not neglected. siesta 20 ECS 20 
I iii cpsicatcti ils saceneniaiitlesoieah intestinal 10 SEEN CES SEE LA EO PO nT a 10 
FIRE PROTECTION QUESTIONNAIRE 
(1) Do you have a specially trained fire fighting organization? 
A: All employees are instructed K: Plant employees are given ele- shift crews. Training consists. of 
fire fighting methods and in the proper mentary knowledge of fire fighting. drills) demonstrations and lectures by 
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H: 80 gal. Foamite, 50 gal. Foam- 
ite, No. 1 Harden, % gal. and gal. 
Pyrene extinguisher, 50 gal. soda acid. 
Sand buckets. 


I: 35 gal. Foam FyrFyter. 2% gal. 


soda acid, 1 qt. FyrFyter, 1 gal. Fyr- 
Fyter, 2 gal. FyrFyter, 1 qt. Pyrene. 


J: Hand extinguishers used. 


(6) Give kind, size and length of fire hose used? 


A: 1% in. cotton hose, rubber lined 
now standard for gas plants, 50 ft. 
length. 


B: 2 in. and 2% in. cotton hose, 
25 ft. length. 


C: 2 in., 500 ft.; 1% in., 200 ft. 

D-F-I: 2 in. cotton hose in 50 ft. 
length. 

G: 1% in. standard hose in 50 ft. 
lengths. 


(7) Is your fire hose kept on a rack or reel? 


A: Fire hose on racks now stand- 
ard. Some reels in use, also 150 ft. 
on hose carts. 


B: Reel. 


C-G-H-J: Rack and reel. 
D: Reel on hand cart. 


E: On reel on fire extinguisher. 


(8) How often is fire equipment inspected and extinguisher refilled? 


A: Local plant inspection monthly. 
Inspector from Home Ofhce visits all 
company properties at least once year- 
ly. Soda acid extinguishers recharged 
yearly. COs twice a year. 


B: Weekly. 


C: Inspected weekly and refilled 
yearly. 

D: Inspected and refilled yearly. 

E: Three months. 


F: Carbon tetrachloride once a 
month. Foamite and soda acid yearly. 


(9) Who is responsible for condition and upkeep of fire equipment? 


A: Property dept. through its in- 
spectors and division mgs. through 
plant foremen. 


B: First aid ofhcer. 


C-D-E-F-G-H-I: Plant foreman or 
some local representative. 


(10) What equipment do you use for the following fires: Gas, Electrical and Oil? 


A: Any of the several types of 
extinguishers regardless of the type of 
fire. 

B: Steam for oil. Pyrene for elec- 
trical. Soda acid, Pyrene and Foamite 
for all other fires. 


C-D: Foamite and soda acid. 


E: Carbon dioxide. 

F: Foamite for oil. Foamite and 
water for gas. Carbon tetrachloride 
for electrical. 

G: Sand for oil. “FyrFyter’ for 
others. 


(11) What alarm system do you use to call employees in case of fire? 


A-B: Whistle and siren. 
D-F-K: Steam whistle. 


E-G-H-J: None. 


(12) Do you have a rule book on fire prevention? 


A: Yes. Issued by Property De- 


Remarks 


H: Systematic removal of rubbish 
accumulation reduces the fire hazard 
and consequent insurance premiums. 


K: In the organization of our crews 
for fire fighting, the men picked for 
special training are those who can, in 
case of a fire, leave their duties with- 
out seriously interrupting operation of 
the plant. 

Cordial relations established with 
the City Fire Department have been 
very helpful in organizing and train- 
ing for fire prevention. Officials and 
members of the fire department have 
made numerous inspections of our 
plant and are thoroughly familiar 
with our water system and dock facili- 
ties where harbor fire boats may be 
used in case of serious fires. 

Arrangements have been made with 
a local nearby oil company that uses 
Foamite powder to draw on their stock 


partment and revised frequently. 


of powder in any fire emergency at 
our plant. They in turn may draw 
from our supply of powder for emer- 
gencies at their plant. 

Fire hazards from oily rags and 
waste are reduced to a minimum by 
using cans with tight metal covers. 
Regular inspections for oily rags and 
other fire hazards are maintained. 

The fire hazard from storage of 
spent oxide material at our plant 
causes considerable anxiety, especially 
during the warm summer months. Last 
year a 4-in. water main was run to 
the top of the oxide pile and a 4-in. 
pipe header with 1'4-in. hose connec- 
tions every 10 feet was laid along the 
top of the pile. During the summer 
months fire hoses with nozzles are 
used to wet down the dry oxide ma- 
terial to reduce the fire hazard. 

The most recent addition to our fire 
prevention equipment is a carbon diox- 
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K: Carbon tetrachloride in 1, 1% 
and 1% qt. and 2 gal. sizes. Soda 
Acid, 2% gallon size. Foamite, 2% 
gal. and 40 gal. cart. Foamite Dry 
Powder Generator. 16 Carbon Diox- 
ide Cylinders. 


H: 1% in., 2% in., 3 in. hose, 30 ft. 
to 50 ft. lengths. 

E-J: None. 

K: 1% in. cotton, 300 ft.; 2% in. 


_ 


cotton, 700 ft. 


F: Rack except 500 ft. on hose 
wagon. 

K: 1% itn. on racks. 2% in. on 
hose cart reels. 


G-K: Monthly inspection. 
H: Inspected monthly and refilled 
once a year. 


I: Twice a year. 


J: Every six months. 


J: Storekeeper. 


K: Fire Chief who is general plant 
foreman. 


H: Foamite and sand for oil and 
gas. Pyrene and carbon tetrachloride 
for electric. 


I: Foamite, FyrFyter for oil. Soda 
acid for gas and Pyrene for electrical. 


K: Foamite for oil fires. Pyrene 
and FyrFyter for electrical fires. 
Foamite for all others. 


sd 


I: Air whistle. 


Other Companies: No. 


ide fire extinguisher system installed 
to prevent fires in the chambers of 
an electrical smoke precipitator unit. 

Sixteen COz cylinders are connected 
together with piping to a common pipe 
header which conveys the COs gas to 
the smoke chambers. Piping within 
the smoke chambers conveys the CO: 
gas to nozzles which are advantage- 
ously located for equal distribution of 
the COs gas. Each cylinder is pro- 
vided with a device for liberating the 
COz gas in case of fire. This device 
or discharge head consists of a piston 
and cutting tool actuated by pressure 
for puncturing metal discs to release 
the flow of COs gas. Pressure for op- 
erating the discharge heads is avail- 
able from two sources—the explosion 
of a smali amount of gun cotton fired 
in plugs by an electric spark and from 
the flow of COs gas from adjacent cyl- 
inders. 
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In addition to the COs gas piping 
and nozzles, electric switches are in- 
stalled in the smoke chambers. The 
switches are held in the open position 
by fusible links, which melt at a tem- 
perature of 160° F. 

When a fire starts anywhere in the 
smoke chambers, the fusible link near- 
est the fire melts and closes the switch 
and the electric current fires the plug 
containing the gun cotton on one of the 
COs evlinders. The explosion of the 


gun cotton in the discharge head of the 
first cylinder releases the COze gas un- 
der pressure to the discharge heads 
on other cylinders and thus punctures 
the metal discs in all cylinders. The 
COz gas flowing from the cylinders is 
discharged into the smoke chambers 
and extinguishes the fire. 

Use is also made of the COs gas 
pressure to operate small plungers to 
open switches supplying power to the 


HOUSEKEEPING QUESTIONNAIRE 


(1) Do you use a merit system for good housekeeping on your property? 


A: Yes. 


G: Partially. 


(2) Do you give premiums for good housekeeping? 


A: Yes. 


Other Companies: No. 


(3) How often is the property inspected for good housekeeping? 


A: Once a day by plant foreman. 
Once a vear by Committee. 


B-C-D-H: Daily. 


E-I: Every three months. 


F-J-K: Once a week. 


(4) How many men do you have on the inspection committee? 


A: Three. 


F: Six. 


K: Supt., General Foreman and 
engineers. 


(5) Do you have standard paint colors for buildings, machinery and holders? 


A-B-E-F-H-I-J-K: Yes. 


Other Companies: No. 


(6) Please give your paint colors for interior and exterior of buildings, also colors 


for holders, machinery, floors and overhead piping? 


A: Holders, tank guides and three 
top sheets on upper lift—Aluminum. 
Lifts, oiled. Machinery — Green. 
Buildings—Exterior, aluminum; inte- 
rior, within four feet of floor, alumi- 
num; four feet above floor, gray. 
Scrubbers—Aluminum with black base. 
Floors— Battleship gray. Overhead 
Piping—Aluminum with color scheme 
on bands. 


B: Holders—Black and aluminum. 
Machinery — Green. Floors — Gray. 
Piping—Gray, black, aluminum and 
green. 

C: No standard color except ma- 
chinery, which is olive green. 


E: Holders, machinery and piping 
—Aluminum. Floors—Battleship gray. 


Outside of buildings—Tile with blue 
sash and doors. 


F: Interior—Steel and roof, alumi- 
num. Walls—White to within 5 ft. 
of floors; gray to floor. Exterior— 
Red brick with windows trimmed 
aluminum. Holders—Cup type, green 
base and top; lifts oiled. Waterless 
type—Green. Machinery—Olive green. 
Floors—Black. Overhead piping—Col- 


or scheme. 


G: Holders—Black. Machinery— 
Black and pearl gray. Floors—Con- 
crete. Overhead piping—Pearl gray. 


H: Buildings—Aluminum. Holders 
—Black and Aluminum. Machinery— 
Black. Floors—Black and gray. Over- 
head piping—White. 


(7) What method and material do you use to clean windows and walls? 


A: “Blue Top Cleaner” and “Bon- 
Ami,” hose, water and brushes. 


B-I: “Bon-Ami.” 


F: “Turco Railroad Cleaner” ap- 
plied with a brush and rinsed with 
water. 


(8) Do you have a lawn or garden at your plant and holder station? 


A: Yes. At most of the holder 
stations and some of the plants. 


B: Trees and shrubbery. 


C-F: At some of the holder sta- 


tions. 


D-E: No. 


treater unit and draft fan; also to re- 
lease and close damper doors, thus 
shutting off the passage of smoke and 
air draft through the treater, and to 
sound the fire alarm. 

Since its installation, the COs Fire 
Extinguisher has been called upon 
three times to put out fires, which it 
did automatically and without allow- 
ing the fires to gain sufhcient headway 
to cause any damage. 


Other Companies: No. 


G: Daily by local manager. Every 
two months by the General Manager. 


Other Companies: One man, either 
foreman, superintendent or local man- 
ager. 


I: Buildings—White with’ green 
trimmings. Holders—Lifts, buff; tank 
and guides, green. Machinery—Gray. 
Overhead piping—White. 


J:  Buildings—Holders, machinery 
and piping, painted aluminum. 


K: Building interiors—Light buff. 
Stucco exterior—Cement wash. Out- 
side doors and sash—Moss_ green. 
Outside roofs—Red. Works holders, 
walls, lift and columns—Dark green. 
Works holders, crowns—Aluminum. 
Distribution holders—Light gray. Stor- 
age tanks, oil and water—Dark green; 
benzol, aluminum. Gas generators— 
Dark green and aluminum. Scrubbers 
and outside steel structures—Dark 
green. Machinery—Blue, with black 
trims. Piping—Color scheme. 


H: “Bon-Ami” and “Red _ Seal 
Arnite.”’ 


K: Window cleaning contracted; 
walls—Hose and brush. 


G: We have lawns at all plants. 
H: At some plants. 
I-J-K: Yes. 
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(4) What kind of a fence do you have around the property? 


A: Wooden, brick and wire. All B: Steel mesh and wooden pickets. 
late fences wire. C-E-H-I-J-K: Wire fence. 


(10) Give your method of storing and reclaiming wiping rags and waste? 


A: Stored in galvanized iron cans. F: Washed with “Turco Railroad 
Not reclaimed, burned daily. Cleaner”, wrung with wringer, dried 
. on wire rack and used from the rack. 

B: Steam centrifugal cleaner. Very 


few rags stored. G: Rags are used twice, clean wip- 


ing first, and then used in oil, etc. 


C: Burned daily. , 
H: Waste is cleaned by washing 


E: Stored in steel container. with distillate and then centrifuged. 


(11) Give your method of removing rubbish and junk material? 


All companies either burn or haul 
rubbish to a dump. Junk sold. 


(12) Do you have a separate room for storing grease, oil and gasoline? 


A-H-F: Gasoline in underground G: In some plants have separate 
tanks. Ojil and grease kept in steel room. 
containers. 

B-C-E: Yes. 


(13) Do you have flood lights on your holders at night? 
A-G-H: Yes, on some holders. C-E-F-K: No. 


B: Light around top of frame and 
ladder. 


(14) Do you hire janitors for cleaning work or 1s it done by regular shift man? 


A-H: In large plants have jani- B-I-K: Janitors and shift men. 


tors; in other plants done by shift 
men. 


(15) Do you hire a gardener for upkeep of garden or is it done by shift men? 


A-H: Some plants have a gardener, C-E-F-G: Done by men on shift. 


other work done by the shift men. 


B-I: Have a gardener. 


(16) Is your painting done by regular crew or do you hire painters? 


A-C-H-I: Have a crew of painters B: Painters for all paint work. 


for major jobs, but small jobs done E-F-G-]: 
.7 sa ee . 
by regular crew. : 


Regular crew. 
(17) What does your housekeeping cost? 


None of the companies has_ re- 
ported cost data. 


(18) Does your housekeeping improve the efficiency of your plant? 
E: No. 


Other Companies: Yes. 


(19) Will the increase in efficiency pay the expense of housekeeping? 


A-B-C-G-H-I-K: Yes. 


(20) To what extent does good housekeeping assist in the sale of stock and good 
public relations? 


A-K: Clean and well kept prop- and creates favorable comment from 
erty shows progressive management the public, which improves public re- 
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F: Brick and galvanized chain link 
fences. 


G: No fence. 


Rags are cleaned by water and “Red 
Seal Arnite.’”’” Waste and rags kept in 
iron container. 


I-K: Waste and rags kept in steel 
container. Used waste and _ rags 
burned. 


J: All old rags and waste burned. 


I-J: No. 


K: Lubricating oil in Bowser con- 
tainers with pumps. Gasoline in under- 
ground tanks. 


I: Spot lights. 
J: Yes. 


C-E-F-G-]: Shift men. 


J: Work done by night watchman. 


K: Gardener at plant; shift men 
at holder stations. 


K: Keep one painter on plant main- 
tenance crew. Holder and large stee! 
structure painting done by holder 
maintenance crew. 


lations and increases customer stock- 
holders. 
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B-C-I: ‘To a great extent. 


E: Conducive to good _ relations 
and naturally makes good impression 
on the financing companies. 


F: It improves reliability and se- 
curity to the investor and shows a 
progressive attitude. Outlying holder 
stations are usually looked upon as a 


necessary evil in a_ residential com- 
munity. Must be kept clean and in 
order to avoid unfavorable comment 
by the public. 


G: Good housekeeping is a large 
factor in selling securities and plays 
an important part in public relations 
problems. 


(21) What other benefts are derived from efforts of good housekeeping? 


A: Reduces accidents to employees 
and machinery. Keeps employees 
cleaner and in better spirits. Reduces 
loss of material and tools. Reduces 
leakage of gas, oil, steam and water. 
Reduces maintenance of machinery by 
keeping grit and dirt out of bearings. 


B: There are so many intangible 
benefits derived from keeping a plant 
clean that it is difhcult to try and 
enumerate them. The general atti- 
tude of the employees is a great factor. 


C: Lessening of accidents and of 
break-downs in plant equipment. 


E: Good housekeeping effects pride 
in local men in keeping the company’s 
property in good condition at all times. 

F: Shows prosperity and good man- 
agement and sets a good example. 


G: A better class of labor is at- 
tracted by clean, well kept plants. 
Good conditions keep men in _ better 
spirits. They are proud to work in 
a clean plant and more efficient work 
is accomplished. 


H: Good housekeeping makes it 
easier for regular shift men to perform 
their duties because things are easier 
to find in an orderly plant. It is also 
a distinct saving because a systematic 
removal of rubbish accumulation re- 
duces the fire hazard and consequent 


I: Higher morale is obtainable and 
better class of men stay with you 
longer. 


K: Reduces accidents to employees 
and equipment. Reduces maintenance 
costs, loss of tools and materials. Im- 
proves morale of employees. 


Remarks 


Company A: Since we started the 
housekeeping system there has_ been 
great competition between the em- 
ployees of the different plants to get 
the premium for the best kept plant. 
This has greatly improved the appear- 
ance of all plants and has increased 
eficiency. It appears that the plant 
that gets the highest merits has the 
best efhciency. With clean and well 
kept washrooms the men take more 
pride in their appearance and go off 
shift clean and better dressed. Clean 
and well kept plants and holder sta- 
tions have brought favorable com- 
ments from the public. More people 
visit the plants knowing they will not 
have their clothes soiled. We feel 
that good housekeeping has improved 
public relations and efhciency, and it 
is worth the effort. 


Company F: A trend toward the 
artistic is being appreciated more by 
the public generally than ever before. 


H: Good appearance makes _ the 
property an asset to the community; 
makes the stockholders proud of their 
part ownership of the company, and 
consequently assists the sale of stock. 
Good public relations always follow 
in the footsteps of a large percentage 
of consumer ownership. 


This means that we must use tact in 
the selection of colors when painting 
buildings and tanks. A great deal 
may be accomplished by landscaping 
of shrubs and flowers in the fore- 
ground, with the proper selection of 
colors for the background. Mother 
Nature’s own products are hard to du- 
plicate for their beauty and should, 
therefore, be used as much as possi- 
ble. Some of the results obtained by 
artistic planting of flowers and shrubs 
may be seen on various occasions that 
would be applicable to our own use. 
This method of decorating is being 
used by one of our famous signboard 
companies, as they have seen the pub- 
lic handwriting on the wall, so to 
speak. Many public utilities do use 
these methods, but a great deal can 
be accomplished by many others who 
have not taken advantage of this 
method. 


Company H: Would recommend 
the company insignia to be put on all 
buildings, tanks, etc. ‘This is for the 
purpose of letting people know that 
we own the buildings and property. 
We think that in a number of cases, 
people see good looking buildings and 
do not know to whom they belong. 


Company I: Keep grounds, floors 
and windows clean and equipment well 
painted, 


insurance premium. 


Plant Corrosion* 


been to carry forward and add to the work done by the 

1930 Committee on Corrosion of Gas Plant Equipment. The 
work covered by the Committee this year consists of data assembled 
on results of corrosion attack to metals in gas plants, methods of 
testing paints and materials for gas plant use, and a resume of 
recent developments in corrosion prevention that may be applicable 
to gas plant corrosion problems. 


Tl purpose of the Plant Corrosion Committee this year has 


Recent Developments 


Perhaps the most outstanding development in corrosion resisting 
metals in the past few years has been the production of stainless 
steels and irons. This has been brought about through the intro- 
duction of high percentages of both chromium and nickel. The use 
of chromium and nickel in steel is not new; one of the first major 
uses was made by the government 30 years ago for ordinance 
steel and particularly in armor plate. The addition of the above 
elements produced characteristics that vary with the amount used 
and properties have been obtained that previously were considered 
impossible. 

Where chromium is the chief alloying element for corrosion re- 
sisting steel the percentage usually will run from about 12 to 28 per 
cent, depending upon the manufacturer’s formula. When _ both 
chromium and nickel! are used the chromium content will vary from 
about 17 to 20 per cent, while the latter will be around 8 to 10 per 
cent. For parts requiring strength at high temperatures still greater 
percentages are used. The carbon content usually runs from 0.10 
to 0.25 per cent depending upon the manufacturer. The ability 


*Committee Report: B. G. Dick, chairman, Portland Gas & Coke Co.: B. W. 
Mueller, B. W. Mueller Co.; R. T. Richards, Central Arizona Light & Power Co.: 
W. R. Shettel, Los Angeles Gas & Electric Corp.;: O. L. Wrestler, Los Angeles 
Gas & Electric Corp. 


of the steels to take on and retain a beautiful lustrous finish even 
under severe corrosive conditions makes it desirable for many uses. 

The steels are austenitic in structure, or in other words, are a 
“solid solution” of carbide of iron in gamma iron, and are prac- 
‘tically non-magnetic. They do not harden upon quenching and 
definite physical properties can only be obtained through hot and 
cold working processes. 

The tensile strength of the steel varies, depending upon the 
chemical composition, the heat treatment and the form of cross 
section. In hot rolled bars the tensile strength will run from 80 
to 100,000 pounds per square inch; in sheet form the tensile strength 
will be considerably higher and may run up to 250,000 pounds per 
square inch in light gauge wires. 

These austenitic alloy steels can be readily welded by electric arc 
and gas processes. No difficulty is experienced with the coarse 
crystalline structure as when welding ordinary mild steel and 
when they are properly made the welds and adjoining metal re- 
main ductile, obviating the necessity of subsequent annealing. In 
contrast to this, however, the chromium iron alloys with low carbon 
content are auite difhcult to weld on account of their air-hardening 
properties and the brittle weld and adjacent metal must be an- 
nealed. This process, however, destroys much of their resistance 
to corrosion. 

Where the use requires assembly by welding, together with corro- 
sion resistance properties and structural strength, the 18-8 chrome 
nickel alloy is much the better material to utilize. The metal may 
be gas welded without a flux, using rods of the same composition. 
In electric welding it is necessary to reverse the polarity of the ma- 
chine, making the electrode positive and the work the negative 
terminal. 

The material can be used in place of ordinary steel in a great 
many applications even though at first glance the price may seem 
prohibitive. When it is used in place of brasses and other alloys 
the difference in price is much less. In general, its adaptability 


for various uses may be summed up as follows: 
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(a) Where excessive corrosive conditions exist as in handling 
chemicals, sea water, etc. 

(b) For high temperature work; furnace parts, valve parts. 

(c) Where high polished finish is desired without plating; ma- 
rine work, shafting, piping, valves. 

(d) For purely decorative purposes—architecturai work. 


One eastern manufacturer is now lining large pressure vessels 
with 18-8 chrome-nickel steel. They claim that the method used in 
lining makes the sheet alloy practically an integral part of the 
vessel. It is quite obvious that this is a great stride in the manu- 
facture of pressure vessels for service under corrosive conditions, 
and will provide long life, lighter construction, less repair work, 
and a constant factor of safety. 

Wire rope constructed of non-staining chrome-nickel alloy is 
now obtainable for service under severe corrosive conditions. 


Engineers desiring information on corrosion-resisting alloys will 
find a very valuable and comprehensive series of tables prepared 
by the American Society of Testing Materials in the proceedings 
of the Society for 1930, Volume 30, Part 1. These tables show the 
chemical composition, physical and chemical properties of corrosive 
resistant and heat resistant alloys. The information is classified 
according to manufacturer's name and brand. 


Nitrided Steel 


One of the most recent developments in corrosion resisting metals 
is that of nitrided steel or nitrided ‘‘Nitralloy.”’ ‘“Nitralloy” is 
the trade name given to certain alloy steels which when subjected to 
a heat treatment in an ammonia gas atmosphere obtain great 
curface hardness. The alloy steel with its heat treatment is a 
patent process which was originally developed by the Krupp Re- 
search Laboratories in Germany and is now being produced in 
this country and is being marketed by the Associated Allov Steel 
Company. 

The alloy steels for nitriding contain about 1% per cent alum- 
inum, 1 per cent chromium and 0.2 per cent molvbdenum, and 
varied amounts of carbon. The amazing feature of nitrided steel 
is the extreme hardness and resistance to wear and corrosion of 
the case. The hardness is beyond the range of the usual hardness 
testing machines, but Herbert pendulum figures transferred to 
Brinell scale indicate hardness of about 1000 for a 90-hour nitrided 
case. The thickness of the case for this period of hardening will 
be about 0.03 inches with the hardness diminishing from maximum 
to that of the core. The hardened metal will readily cut glass. 


The nitrided steel is adaptable for machine parts subjected to 
excessive wear, shock and corrosion, such as valves, valve seats, 
pump shafts. gears and cams. 

Unless the proper procedure is used excessive warping and dis- 
tortion will take place during nitriding. Forging, tempering and 
machining processes always set up internal strains of more or less 
magnitude in the work and these strains must be overcome b; 
a normalizing heat treatment before the finishing cut is made. 
This will prevent distortion taking place during the period of 
nitriding. The nitriding temperature used is around 1000°F. 
and the period of treatment varies up to 90 hours, depending upon 
the depth of case required. Under usual conditions the surface is 
non-corrosive and becomes quite smooth with wear. The molybdenum 
content gives enough ductility to the case to prevent seizing and 
tearing. 

The producers of this alloy claim that in the automotive indus- 
try “nitrided cylinders sustained a wear of 0.0008 inches in con- 
trast to C. I. cylinders which sustained a wear of 0.016 inches 
over a distance of 18,630 miles.”’ Nitrided steel is fast gaining 
favor and will no doubt find many uses in the gas industry. 


Oil Storage Tank Corrosion 


Recent developments in the oil industry in combatting effects of 
corrosion in oil storage tanks may be of value to those gas com- 
panies which store oil in tanks. 

Aluminum foil is now being used for a covering of oil tank roofs. 
The foil is usually .005 inches thick in standard width sheets put 
up in rolls. The sheets are put over the roof and joined together 
with a patented lock-seam device which assures moisture and vapor 
proof joints. This aluminum coating seals the outside metal of 
the tank roof from the effects of atmospheric corrosion and also 
reduces the temperature of the steel approximately 25 per cent, 
thereby reducing condensation and consequent corrosion on the 
inside roof surfaces. 

A breather and floater type roof has been developed for oil 
storage tanks which is designed to reduce evaporation, corrosion 
and fire hazard. This roof consists of two parts, the main body 
or float and seal which slidably joins the float to the tank shell. 
The roof floats on the surface of the oil and thus eliminates the 
air space and condensation on the inside surfaces of the roof. 
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Water Piping and Coolers 


Corrosion in water piping and cooler banks is often the source 
of much difficulty and considerable loss in operating efficiency. 

For new installations it is worth while to investigate the recently 
developed corrosion resisting pipe now on the market. Chrome- 
nickel in both seamless and cast, along with a number of othe 
kinds have merit for particular installations. Pipe lined with cor- 
rosive resistant cement is now available and has demonstrated 
satisfactory service under certain conditions. 

For the old installations which require relief from the effects of 


corrosion a new means of reconditioning has been developed. The 
usual problem is to remove the accumulation of rust and scale and 
if possible prevent recurrence of this corroded condition. One 


method which has been worked out consists of dissolving the rust 
and scale with hydrochloric acid plus an inhibitor to protect the 
pipe metal. For very badly corroded pipes compressed air with 
an abrasive has been used successfully. After cleaning with this 
method a special Portland cement may be applied with compressed 
air, without removing the piping. One installation treated in this 
way resulted in stopping of all leaks, an ample flow of clean water 
and what is expected to be a fairly permanent repair job. 

Heat insulation by excessive deposits of scale and rust in cooling 
systems is the source of considerable loss in efhciency of operation. 
in recirculating systems treatment of the cooling water is often 
warranted. The use of sodium dichromate to which a _ small 
amount of sodium phosphate or sodium silicate may be added is 
being used successfully under certain conditions. It has been esti- 
mated that the cost of fairly pure cooling water is about $250 
per 1,000,000 gallons per year on the average. 


Paints 

Considerable development in paints is evidenced by recent re 
ports of unusual performance and advertising of special properties 
of new paints by many manufacturers. 

Recent development in manufacture of synthetic resins, give 
promise of protective coatings that are tough and resistant to many 
chemicals. Heat resisting paints are now recommended for tem- 
peratures up to 1000°F. The use of red lead in dry form is being 
replaced in many places by the use of liquid red lead. ‘The ad- 
vantages claimed for this change are: 

1. Eliminates time of mixing. 

2. Eliminates waste. 

3. Has greater spreading power. 

4. Will keep in container for indefinite period. 


Under the heading of paints a new process developed in Switzer- 
land and Germany and now manufactured in England is reported. 
This process consists of an application of liquefied lead called 
“Nust”. The lead is prepared in a solution containing oil, which 
oils merely act as conveyors, enabling the lead to eat its way into 
the iron or steel to form a homogeneous amalgamation with it. 
It is applied with a brush in the same way as paint and one coat 
is sufhcient. 

“Nust” is reported to have been tested extensively and nothing 
so far has succeeded in destroying its rust-proof qualities. It is 
not affected bv heat or cold, by sea water, by smoke, gases or acids. 
The problem confronting the manufacturing of this product has 
been production on a commercial basis, but it is reported that this 
has been accomplished. 


Experience and Practice in the Use of Special 
Materials for Combatting Corrosion 


One company reports the use of 18-8 chrome-nickel steel for 
expansion seals in their boiler furnaces to prevent the by-passing 
of furnace gases between the sinuous headers and the setting. This 
joint consists of 20-gauge material in a long strip about 14 inches 
wide and formed to an irregular section with one edge attached 
to the header and the other to the setting. The material has been 
in service for several months under these high temperature condi- 
tions and is apparently functioning and standing up satisfactorily. 
Fig. 1 shows this expansion seal. 

One case has been brought to our attention in which a chrome- 
nickel steel sleeve had been made and installed on a pump shaft. 
The pump in question was a large centrifugal circulating pump 
handling sea water. When the pump was originally installed it 
had a bronze sleeve on the shaft but this became badly eroded, 
corroded and pitted after a couple of years of service and was 
then replaced with a chrome-nickel sleeve. The chrome-nicke! 
alloy sleeve had a shorter life than the bronze one due principally 
to the electrolytic action of the dissimilar metals. The advisability 
of using a nitrided steel sleeve for this service is being investigated 
at the present time. 


The use of the chromium iron alloy (about 14.0 per cent 
chromium-0.0 Ni.) did not prove entirely satisfactory in one case 
where the material was subject to salt water corrosion The 


equipment under discussion was a short flume which had been 
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Fig. 1. Section through furnace showing expansion joint. 
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Fig. 2. Monel metal hopper and piping used for unloading 


salt to water softening plant. 
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Fig. 3. Effects of corrosion on galvanized iron roofing due 
to cooling tower vapors. Cooling towers located 100 feet 
from this roof. 


lined with sheets of the above mentioned alloy. Inspection after 
a few months’ service found the sheets to be badly discolored and 
to have considerable surface corrosion. The loss of metal, how- 
ever, was negligible. 
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Fig. 4. Effects of cooling tower vapors on roof. Note stand- 
ing seam to prevent accumulation of salts. 


Fig. 5. Effects of salt-laden vapors on concrete. Cement 


eaten out, leaving aggregate exposed. 


Fig. 6. Effects of salt-laden vapors on concrete. 


Another unsatisfactory experience with a No. 12 stainless iron 
pump shaft has been reported. The shaft was tried on a centrif- 
ugal pump used for pumping 4 per cent concentration sulphuric 
acid at 80°F. The pump had bronze sleeves and was packed with 
a semi-metallic packing composed of lead and graphite. After 
only eight hours operation the shaft was completely discolored and 
was deeply pitted where it came in contact with the packing. The 
corrosive action was attributed to a combination of dissimilar metals 
with the acid solution. An acid resisting bronze shaft replaced the 
stainless iron shaft and has solved the corrosion problem in this 
particular case. 

It has been the common experience that the straight chromium 
iron alloys tarnish and discolor and do not maintain their surface 
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finish as well as 18-8 chrome-nickel alloys under severe corrosive 
conditions. 

Chrome-nickel steel has also been used by one company under 
corrosive service where bronze has failed due to inadequate strength 
and wear resistance, such as in the case of links and pins of travel- 
ling screens. 

An example of the use of Monel metal in corrosion resisting work 
is shown in Fig. 2, which is the unloading apparatus for handling 
salt used for back-washing in a water-softening plant. 
ment consists of a hopper and connecting pipe and chute arranged 
on a swivel so that the hopper can be placed in the box-car being 
unloaded. A stream of water is discharged through the spout 
carrying the salt with it to the salt dissolving pit. This equipment 
has been in use for about five years and although the metal has 
taken on a thin deposit of verdigris the material is practically as 
serviceable as when installed. 


Cooling Towers—The Cause of Many Corrosion Problems 


Corrosion of plant structures and equipment in the vicinity of 
coling towers is a perpetual problem and often quite expensive to 
combat. As an example of the effect of cooling tower vapors on a 
galvanized iron roof located 100 feet from a tower, Fig’s. 3 and 4 
show the condition of the galvanized iron and structural work 


The equip- 
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after three or four years of exposure. As these roofs are replaced 
they are installed with a standing seam and the whole area treated 
with “Thorcote.” The standing seams are tight and prevent the 
salts from accumulating and becoming concentrated in places where 
corrosion would proceed at a rapid rate. 

Fig’s. 5 and 6 show the manner in which the salt-laden vapors 
eat the cement out of the concrete leaving the aggregate completely 
exposed. Asbestos, lumber, transite, etc., are short-lived under 
such service. A structure housing softening apparatus with tran- 
site siding and roofing was very badly attacked after several years 
exposure, leaving a powdery, spongy mass of asbestos with the 
cement constituent decomposed. This action penetrated for con- 
siderable depth, severely weakening the sheets. Analysis showed 
the water to be heavily laden with salt. When the concentration 
became too great it is reduced by supplying fresh water. The water 
is also treated with sulphuric acid to maintain a definite sulphate 
carbonate ratio to prevent embrittlement in the boiler steel. 

The iron wash-down pipes on these towers have been removed 
and brass pipes substituted. While the brass pipe is not immune 
from failure the life will no doubt be more than enough to pay the 
difference in cost. The disintegration in such service is not strictls 
corrosion, as ordinarily spoken of, but dezincification. Dezincifica- 
tion causes considerable trouble in condenser work, especially where 
the water is not deaerated. 


—— - — 


TABLE NO. 1. COMPARATIVE LIFE OF SHEET ROOFING AND GUTTERS 
at the Gas Works of the Los Angeles Gas & Electric Corporation, Los Angeles, California 
and The Gasco Plant of the Portland Gas & Coke Company, Portland, Oregon 
Mat- Thick- Date Date Time Repla- 
erial ness of Service Inst- Repla- in ced 
Used material Use alled ced Service with Remarks 
Roofs—Los Angeles, California 
No. 1 26 gauge Roof No. 1 1922 1928 6 yrs. No. 3 Destroved by heat and cinders. 
No. 3 22 gauge Roof No. 1 1928 2 yrs. Still in service. 
No. 4 24 gauge Roof No. 1 1927 3 yrs. mo. Badly pitted. 
No. 5 1% -inch Roof No. 3 1925 5 yrs. mo. Brittle from sulphur fumes. 
No. 1 26 gauge Roof No. 2 1922 9 yrs. Some rust, good for few years. 
No. 1 26 gauge Root No. 4 1922 1925 3 yrs. Moisture from cooling towers factor. 
Roofs—Portland, Oregon 
No. 1A 26 gauge Root No. 1925 1926 8 months No. 4 Destroyed by condensation and cinders. 
No. 4 20 gauge Roof No. 6 1926 1928 2yrs. 5 mo. No. 5A Destroyed by condensation and cinders. 
No. 5A %-inch Roof No. 6 1928 2yrs. 7 mo. Good condition, still in service. 
Gutters—Los Angeles, California 
No. 1 18 gauge Gutter No. 1 1922 1927 5 yrs. Destroyed by cinders and carbon. 
No. 4 18 gauge Gutter No. 1 1927 3 yrs. 8 mo. Pitted condition from carbon. 
No. 1 18 gauge Gutter No. 2 1922 9 yrs. Some rust, still in service. 
No. 1 18 gauge Gutter No. 4 1922 1928 6 yrs. Failed. 
No. 2 20 oz. Gutter No. 2 1928 2 yrs. mo, No signs of wear. 
No. 6 24 gauge Gutter No.1A = 1925 1930 5 yrs. Badly eaten out by carbon. 
No. 6 24+ gauge Gutter No. 1A 1925 1931 6 yrs. Very bad condition. 
No. 6 24 gauge Gutter No.1A 1925 6 yrs. Very bad condition. 
| No. 1 18 gauge Gutter No.1B = 1921 1926 5 vrs. Failed. 
| No. 2 24 oz. Gutter No.1B = 1926 5 yrs. No siens of wear. 
No. 1 18 gauge Gutter No.1B = 1929 8 yrs. Failed. 
No. 3 18 gauge Gutter No.1B = 1929 2 yrs. No signs of wear. 
No. 1 18 gauge Gutter No. 4 1922 8 yrs. Failed 
No. 2 18 oz. Gutter No. 4 1930 1 vr. Good condition. 
No. 1 18 gauge Gutter No. 5 1923 8 yrs. Failed. 
No. 2 20 oz. Gutter No. 5 1931 New. 
No. 1 18 gauge Gutter No. 5 1922 9 yrs. Failed. 
No. 2 20 oz. Gutter No. 5 1931 New. 
Gutters—Portland, Oregon 
No. 2 20 oz. Gutter No. 6 1928 1929 1 yr. No. 2 Failed by pitting due to cinder deposits. 
No. 2 2 oz. Gutter No. 6 1929 1 yr. Repaired with %4-inch coat asphalt emulsion 
No. 1A 24 gauge Gutter No. 7 1930 8 mo. Rusted out in holes. 
No. 2 20 oz. Gutter No. 7 1930 8 mo. Considerable pitting, still in service. 
No.10 26 gauge Gutter No. 7 1930 9 mo. Perfect condition. 
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99.94 Pure Iron Sheet Galvanized. 
A Steel Sheets Galvanized. 
Copper Sheets—Soft. 
A Copper Sheets—Cold rolled. 
Molybdenum Iron Sheet Galvanized. 
Sheet Steel Leadcoated both sides. 
Asbestos & Portland Cement Pressed Board. 
A Asbestos & Portland Cement Pressed Board mois- 
ture proofed. 
Material No. 6 Zinc Sheets. 
Material No. 7 Lead Sheets. 
Material No. 8 Aluminum Sheets. 
Material No. 9 Copper Bearing Steel. 
Material No. 10 KA-2 Stainless Steel. 


Material No. 1 
Material No. 1 
Material No. 2 
Material No. 2 
Material No. 3 
Material No. 4 
Material No. 5 
Material No. 5 


Service 
use 
Los Angeles 
No. 1 refers to Gas Generator Plant; No. 3 Generator Building 


No. 2. refers to Gas Generator Plant; No.3 Pump House 

No. 3 refers to Gas Generator Plant; No. 3 Roof above gas Genera- 
tor 

No. 1A_ refers to Gas Generator Plant; No. 2 Generator Building 

No. 1B refers to Gas Generator Plant; No. 1 Generator Building 

No. 4. refers to Blower Room Aliso Street 

No. 5 refers to Compressor station Ducommun Street 


Portland 
No. 6 refers to Gas Generator Building No. 1 
No. 7 refers to Waste Heat Boiler Roof 


Tests on Sheet Metal Boxes at the Los Angeles Gas & Electric 
Corporation Plant 

Test boxes 8x8x8 inches were constructed of the materials 
designated in Table No. 2. The boxes were half filled with carbon 
picked up off plant building roofs. The carbon contained approxi- 
mately 50 per cent moisture when put into the boxes and was sub- 
jected to atmosphere conditions during the test period. The boxes 
were not soldered, which permited base drainage. Boxes were 
placed on fire wall at gas generator plant. 

The effects of an unusually dry climate on atmosphere corrosion 
is forcefully brought out by a report on general corrosion problems 
encountered at the oil gas plant of the Central Arizona Light & 
Power Company, located at Phoenix, Arizona. 


Roofs and Sheathing, Phoenix Plant 


The galvanized iron roofing and sheathing material used through- 
out the plant has, for a gas plant, shown exceptionally long life. 
The boiler house roof, while showing some signs of corrosion, is in 
generally good condition after 20 years of service. Such corrosion 
as is apparent is chiefly about the base of the stacks and point of 
condensation of steam exhaust, the boiler pop-offs, feed water heat- 
ers, etc. In connection with this, the fact that this same condition is 
true on all other structures in the plant would lead to the conclusion 
that this exceptionally long life is due primarily to the extreme dry- 
ness of the atmosphere, dew not occurring, in all probability, more 
than 30 times per year. The sheathing is likewise in good condition 
after service of more than 20 years and wherever there has been 
intimate contact with the by-product tax, the sheathing is in nearly 


TABLE NO. 2, SHEET 


eee | Date 
Box Thick- Date of 
| No. 7 eee Installed = Failure 
| l ] 24 ga. June 1927 Feb. 1929 
| 
2 9 26 ga June 1927 April 1928 
3 4 18 ga. June 1927 Mar. 1931 
4 2A 20 oz. June 1927 Mar. 1931 
5 3 24+ ga. June 1927 June 1928 
3 ] 22 ga. June 1928 Mar. 1931 
5 l 18 ga. June 1928 Mar. 1931 
5 3 22 ga. June 1928 Mar. 1931 
5 3 18 ga June 1928 Mar. 1931 
5 4,” June 1928 Mar. 1931 


5 8 — June 1928 Mar. 1931 
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the same condition as on the day of erection. In all probability, re- 
newal of the older metal will be necessary within the next two years. 
On the adjacent electric station there are no condensate vapors to as- 
sist in the corrosive attack on the metal and the sheathing is in the 
same condition as noted five years ago. This roofing is 15 years old. 
Rain spouts on these structures have a life slightly less than that 
of the roofing and sheathing which further bears out the conclusion 
that the absence of hydrolytic action is the explanation of the long 
life of these metals. 


Stacks—Phoenix Plant 


The average life of our stacks is six to seven years and it is 
significant that all corrosion is from the inside out, there being no 
traces of destructive action on the outside of the stacks, although 
they are painted only three times within the period of their life. 
The corrosion is typically that of sulphuric acid and secondary 
oxidation. It is also interesting to note that only the upper halves of 
the stacks are corroded, as below this point no condensation of the 
vapors from the lampblack (used as fuels) can take place due to the 
high temperature of the flue gases. As our fuel is 60 per cent water 
when fired and contains 1 to 2 per cent of sulphur (Se; H.S; CS; 
H2SO,), all attempts to paint the inside of the stack with high 
temperature paints have been ineffective and do not justify their cost. 


Spark Arrestors—Phoenix Plant 


A great deal of trouble has been experienced with the arrestors, 
due to much the same conditions are are existant in the stacks. At 
the surfaces of the quenching water where the stack gases from the 
gas generators produce some vapor and are thereby assisted in their 
corrosive action, the spark arrestors have been corroded clear 
through. The time required for this condition to be achieved is 
about three years for the outer periphery of the annular water 
space and about two years for the throat or inner periphry where 
the h’ghest temperature and most intimate contact is experienced. 
Very little corrosion, other than superficial is noticeable more than 
a foot above the water line. This excessively rapid deterioration 1s 
due not only to the foulness of the waste gases but to the excep- 
tionally bad water available for this purpose which contains nearly 
2000 ppm total solids of which 1000 ppm are chlorides of Mg, Na, 
and Ca. As a means of mitigating this condition we have finally 
developed a method which consists of bolting plates, curved to fit 
the walls of the outer periphery of the water space, which extend 
slightly below and about 6 inches above the water surface in which 
area at least 90 per cent of the corrosion takes place. These plates 
have a life of about two years and the method is found to be much 
more economical and satisfactory than the removal of the entire 
side plates as was heretofore necessary. A heavy coating of red 
lead, both on the plates and the walls of the spark arrestor, insures 
us against leakage which might produce further corrosion of the 
outer walls. 


Mechanical A pparatus—Phoenix Plant 


For boiler fuel approximately 15 tons of lampblack is used per 
day; this lampblack passes in aqueous suspension from the wash 
boxes to the skimmer, thence over the Oliver filter where water 
content is reduced to 60 per cent and thence to the fuel bunkers, 
by means of a chain and blade conveyor, dragging in a steel 


METAL BOXES | 
Time | 
in 
Service Remarks 
Galvanizing gone Feb. 1928. 
Badly rusted June 19238. | 
Rusted thru Feb. 1929. 
8 mo. Galvanizing gone Dec. 1927. | 
Rusted out in holes April 1928. 
Lead coat gone Feb. 1928. 
Rusted out March 1931. 
Condition at end of test good. | 
No signs of corrosion. | 
1 yr. Galvanizing gone Feb. 1928 | 
Rusted out in holes June 1928. 
Galvanizing gone March 1929. 
Rusted out March 1931. 
Galvanizing gone March 1929. 
Badly rusted March 1931. 
Galvanizing gone March 1929. | 
Badly rusted March 1931. | 
Galvanizing gone March 1929. | 
Badly rusted March 1931. 
Condition same as when installed. 
Badly pitted condition March 1931. 


1 yr. 7 mo. 
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2 vr. 9 mo. 
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trough. Corrosion in this system is the worst with which we have 
to contend in the entire plant. The lampblack mains have a life of 
only five to eight years and the chains on the skimmer and con- 
veyor 1 to 1% years. The corrosion, with one exception, while not 
deleterious on the Oliver filter itself, is quite objectionable in places, 
such as on the main axle of the drum. After six years of service 
of 20 hours per day the vacuum system on the Oliver filter failed 
and examination within the drum disclosed that all 12 lines, both 


vacuum and pressure, had been completely corroded. ‘This cor-. 


rosion chiefly was from the outside in and was doubtless due to the 
comparatively high temperatures of the vapors from the lampblack. 
The worst corrosion takes place, however, in the conveyor. 


Conveyors—Phoenix Plant 


The ashes, so-called, are removed from beneath the grates and 
taken by barrow and dumped into a worm feed (Fig. 7). This worm 
revolves in a wooden trough whose life is not as yet determined, 
but which has been in service four years. The worms shown in 
Fig. 7 are one not yet installed and one recently remeved. ‘The 
arrangement is clear. The old one was in service five weeks and 
it had a longer life than the average, as we use 11 per year. 

These are not truly ashes but a nearly fixed carbon. But even so, 
their effect on the conveyor bottom is extremely corrosive. (See Fig. 
8) as the point at which they contact lasts only three months as 
against two years for the remainder of the conveyor and the side 
plates in the immediate vicinity have only a six months life. The 
bottom shown in Fig. 8, for its full length was directly under the 
weight of the dragging blades and the point at which the corrosion 
took place was directly under the discharge from the ash worm. 
The corrosion of this ash is due to its extremely high sulphur con- 
tent, its heat and dampness. Fig. 9 shows several of the blades of 
the convevor. These blades last indefinitely so far as corrosion is 
concerned but friction unevens their dragging edge and so unfits 
them for use. Those shown in Fig. 9 give an excellent idea of the 
peculiar condition observed shortly after their being put in service. 
They are covered with a high glaze, enamel-like scale which seems 
to occlude the possibility of any further corrosive action. Analysis 
of this scale shows chloride of iron intimately mixed with carbon 
and sulphates and chlorides of Mg, Na, Ca. 


Also, such information appears to be aided by the high percentage 
of the hydro-oxides of the later three metals present in the ashes. 
Shortly after the installation of this equipment it was believed that 
something should be done to enable the blades to free themselves 
of their load of lampblack in passing over the fuel bunkers without 
bumping blocks, so tinning was resorted to. However, it was 
found that the tin was soon covered by this vitreous scale, that 
served the purpose much more adequately. 


Holders—Phoenix Plant 


The oldest holder possessed by this company was removed -last 
year and the metal sold to a local salvage yard which refabricated 
the metal into 10 inch riveted pipe, utilizing the original rivet holes. 
The yard assures us that 60 per cent of the metal was in a nearly 
new condition. This pipe is now doing duty under moderate pres- 
sures in the conveyance of pumped irrigation waters. This holder 
was erected in 1899 and such corrosion as was present in the dome, 
there being none on the sides, was very apparently electrolytic. The 
only accounting for such excellent condition lies in the fact that the 
basin of the holder was used for an oil storage and, since its duty 
was as a relief holder, the entire inner surface had a heavy protec- 
tive coating of condensed tar. The second holder at this plant, 
which now acts as relief holder, did duty for 18 years as main 
holder, during which period corrosion attacked the inner surface at 
the top. No leakage was found when the holder was put in service 
to succeed the older relief holder described above and, after a year 
of service as relief holder, the inner surface is undoubtedly coated 
With condensed tar which will insure indefinite life. 


Pipe Lines—Phoenix Plant 


It has long been the practice in this plant to lay out pipe lines 
in tar. Pipe lines as old as 12 and 15 years have been removed 
and the coating of tar broken away and the galvanized steel found 
to be in perfect condition. Such pipe lines, however, as are exposed 
to dampness and the atmosphere have a very short life due to ex- 
ternal corrosion. 


Heat Exchanger—Phoenix Plant 


Recently an extremely bad case of electrolysis was found in the 
plant. An oil cooler used to lower the temperature of the oil for the 
napthalene scrubber was found leaking after only 11 months of 
service. Removal and examination of the tubes revealed numerous 
large pits from the water side to the oil side. These pits were 
extremely smooth in character on the 42-inch pipe used as tubes and 
at their surfaces on the tube were nearly 1 inch in diameter, taper- 
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Fig. 7. Worms for conveying ashes, Phoenix plant. 


Fig. 8. Bottom plates of lamphlack flume, Pioenix plant. 


Fig. 9. Drag blades for lampblack conveyor, Phoenix plant. 


ing to the usual small hole on the inner wall. There was a charac- 
teristic redisposition of the metal on adjacent surfaces in a slightly 
oxidized state. 

In general the climatic conditions of this district are such as to 
insure long life on the part of any structure exposed to the atmos- 
phere; but the water conditions are such as to more than off-set 
this advantage where equipment is exposed to its action. 


TEST FOR PAINTS FOR RESISTING GAS PLANT 
CORROSION 


Testing paint for gas plant use is different from testing paint for 
general use in that the testing is done in a “gas plant’ atmosphere, 
only a few types of paints need be tested, and usually very liltle 
time can be devoted to this type of work. A _ system has been 
worked out for paint testing which it is believed will yield the in- 
formation required with the expenditure of a minimum of time. This 
system for testing paints was prepared by chemists of the Los An- 
geles Gas & Electric Corporation. 


Roof Exposure Test 


All samples of paints which are designed for use on outside 
structures which are accepted for test are exposed on the roof until 
they fail. Panels 9x 20 inches of the material on which the paint 
is to be used are painted. For metal paints one steel panel is 
covered with two coats of pure red lead in linseed oil and two coats 
of the paint. Another panel is covered with two coats of the paint 
direct on metal. If a special primer is recommended for a paint a 
third panel is prepared using this primer. If it is recommended 
that no primer be used as in the case of some black paints, two pan- 
els without primer are prepared. All primers are tested exposed 
with and without a cover of a standard paint. Wood paints are 
tested on panels of dry pine planed smooth, one coat of paint 
thinned 50 per cent and one coat of paint at ordinary consistency; 
Also a number of panels of galvanized iron are being exposed. 
The galvanized iron was prepared in different ways, pickled, plain, 
weathered, etc., and some were covered with paints with and with- 
out primer. 

The panels are all placed on a rack on the roof at a 45-degres 
angle facing south. The dust is washed off by hose spray once each 
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working day. This gives the panels a maximum of exposure so the 
paint will break down or fail somewhat sooner than paint on a 
vertical wall which is in the shade part of the time. These panels 
are read each month and the reading is recorded on the form shown 
in Fig. 10. 


Accelerated Tests 


The complex accelerated paint testing machines which have been 
more or less successfully used are somewhat expensive, so an at- 
tempt was made to work out a method of testing for the life of 
paint by subjecting small panels to salt spray, 125 F., in an oven, 
sunlight, etc., but was unsuccessful in getting results which were 
consistent with results of the roof exposure tests. Panels are now 
being tested by keeping them in the salt spray continuously until 
they fail. So far insufhcient data are available to draw any con- 
clusions, but it may be possible to work out a classification based on 
type of breakdown so that results of tests of paint in each class 
will be comparable. 


One fact has been established, i.e., panels covered with the same 
paint will fail in the same time in the salt spray, so this test can be 
used with others to determine that a shipment of paint is the same 
quality as the sample. 

A salt spray apparatus can be constructed very simply. A wooden 
box 4 feet long, 18 inches wide and 18 inches high, fitted with a 
cover on top and a hole on the bottom stopped with a cork is 
coated on the inside with emulsified asphalt. Two pieces of % inch 
brass pipe, have one end drawn to a very small opening. Both 
are held rigidly near one end of the box, one horizontally to admit 
the air and one vertically, dipping in the salt water in the bottom 
of the box, the two being adjusted so that an atomized spray of 
salt water is produced. The air pressure is controlled by means 
of a regulator so that the spray will not get out of adjustment. A 
glass plate is placed in front of the spray so that it will not im- 
pinge directly on any panel. Each panel has a hole drilled near 
the end through which a stainless steel rod passes. This is hung 
on cleats on the sides of the box. 


Laboratory Tests 


Except in special cases, only those paints: which have shown up 
exceptionally well are tested in the laboratory. The object in view 
in making these tests is to be able to make the same test on the 
shipments of paint which are purchased to determine that they are 
the same as the sample. These tests are as follows: 
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1. Per cent volatile thinner. Weigh into a circular dise % inch 
deep and 3-7/16 inch in diameter (a quart paint can lid is O.K.) 
a 1/16 inch layer of paint. Place in an oven at 104 degrees C. for 
three hours. The loss in weight represents volatile thinner plus 
water. 


2. Determine drying characteristics such as color, hardness, wrink- 
ling, etc., as shown in (1). This test for each shipment is compared 
with the test on the original sample which is filed. 


3. Determine per cent water by distillation method. 


4. Determine per cent oils and drying characteristics of the oil 
on glass plate. This test is also compared with the test on the orig- 
inal sample. 


5. Determine per cent pigment. Compare visually with pigment 
from original sample. If they are different analyze both. 


Special Tests 


Paints for special purposes can be best tested under the conditions 
of use. This holds for interior wall, floor, under-water, under-oil, 
engine enamel, etc. Heat-resisting paints should be tested in an oven 
which can be held at constant temperatures for a long period. Stack 
paints should be tested on a stack, as the oven test would not expose 
them to the sun. 

The above procedure has not been followed for sufhcient time to 
draw any definite conclusions as to which types of paints are best. 
However, the tests demonstrate that some paints are unquestionably 
superior to others and that the selection of paints can be made with 
much more confidence when paint testing is done systematically. 


Fig. 10 shows a sample form for recording data on paint tests. 
It will be noted that this form has been filled in to show the re- 
sults of a test of paint. Test No. 258-A with two coats of paint 
over red lead. Test No. 258-B with two coats of paint over bare 
metal. 


METHOD OF TESTING MATERIALS 


A common method of testing materials, especially metals, to de- 
termine their resistance to corrosion in operating service is de- 
sirable. Such a method is briefly outlined below and is believed 
to be of practical value. 

Reliable corrosion results may be obtained by inspecting a mate- 
rial in service for a considerable period of time and by testing 
weighable samples at the same time under substantially the same 
conditions. Observations of materials in service show up corrosive 
effects from temperature, velocity, metal strains, and concentrated 
cell action, while small samples under test provide means for ac- 
tual measurement of solubility, thickness of scale, tendency to pit, 
and physical measurements. Service observations and testing of 
samples considered together form a sound practical basis for cor- 
rosion study. 

Test samples should be small, a satisfactory size being 1/16 x 1x2 
inches for ordinary tests. If tensile tests are to be made the sample 
should be 1/8 inch thick and at least 6 inches long. Of course 
only such materials should be selected for test as would be prac- 
tical for the service under consideration. The specific gravity of 
all metals under test must be known and a test sample of steel 
or other metal commonly used should be used as a check sample. 

A recommended procedure for making sample tests of metals is 
given below: 

1. Clean all scale and foreign material from surface of sample. 

2. Measure all exposed surfaces accurately in square centi- 
meters, 

3. Weigh in grams to fourth decimal. 

4. Support in corrosive medium at a point where corrosive ac- 
tion will be as near as possible to that of actual service. Gla8s 
tubing through which wire can be threaded is ideal for insulating 
and supporting samples. 

5. Maintain spacing of 1 inch between samples. 

6. Remove samples periodically and wash off, clean and re- 
move loosely adhering corrosive products, using as little force as 
possible, then dry sample quickly. 

7. When dry weigh carefully and examine for scale and pits. 

8. Replace in test. 

9. Final weighing should be made after all traces of corrosive 
products have been removed. 

10. Tabulate data for analysis of results. 

Test samples should be removed before they are eaten through, 
also before the edges become too rough for accurate measure- 
ments, 

Particular emphasis is placed on care and judgment in dupli- 
cating as nearly as possible conditions of service where samples 
are tested. It should be remembered in the method outlined above 


August, 1931 


that the results shown by the test samples must be correlated with 
the observed corrosion on the materials in actual service. 


Conclusion 


It is encouraging to note the general progress that has been 
made in corrosion prevention work in recent years. The oil in- 
dustries are particularly active in this work. The U. S. Bureau of 
Standards is cooperating with the American Petroleum Institute 
and the American Gas Association in study and investigation of 


soil corrosion. At a conference held in Washington, D. C., No- 


vember, 1930, at the Bureau of Standards, 32 papers were pre- 
sented on the subject of soil corrosion. This is mentioned to show 
what is being done on one major problem. 

So far there seems to be no concerted effort to reduce losses from 
corrosion in gas plants. Incomplete data that are now available 
cover only some of the more severe problems in corrosion; prob- 
lems which the gas companies from economic necessity have been 
forced to combat scientifically. It is the opinion of the Committee 
that a continuous comprehensive study of the causes and preventions 
of plant corrosion will be the logical procedure to follow if these 
corrosion losses are to be reduced to a minimum. 


The Use of Butane for Peak 
Load Production* 


HE purpose of this committee is to investigate the possibility 

of solving the vexatious peak load problem by the use of 

highly volatile liquefied hydro-carbons, consisting of the 
butanes and the closely allied propanes. 

Somewhat erroneously, the name butane has been commonly 
applied to the various commercial compounds of these hydro- 
carbons, and for the sake of brevity we will continue to so use it, 
unless otherwise indicated, in our text. The word butane, there- 
fore, will mean any commercial com- 
pound of propanes and butanes, free from 
the higher and lower fractions, viz: ethane, 
pentane, etc., it being conceded that these 
latter are deleterious to our purpose. 

We have attempted in so far as pos- 
sible to confine our studies to the sub- 
ject assigned us and to use only data 
that have been definitely proven by actual 
experience. However, the potential pos- 
sibilities of butane appear so great and of 
such interest to our industry that some 
digression may be of benefit to our mem- 
bers at large, whether they be primarily 
interested from a standpoint of peak or 
base load production. 

The potential supply of liquid hydro- 
carbons suitable to our purpose appears 
to be unlimited and is only awaiting a 
stable market for further development 
and the standardizing of prices and freight rates and adequate 
transportation facilities. 

Producers are not at present justified in the building of storage 
and transportation equipment and must await the building up of 
a satisfactory demand. Their efforts to make a profit on the small 
market heretofore available have resulted in prohibitive costs, 
with a consequent failure to build up a substantia! market, or to 
engender any great interest in the gas industry in locations where 
raw gas fuel is comparatively low priced. ‘These conditions are 
changing and the costs of the mixed propanes and butanes, in var- 
ious proportions, are becoming such that these fuels command the 
interest of our industry. 

The gas industry alone can build up the market, and in so doing 
can almost if not quite, establish the cost of material. With this 
accomplished and transportation equipment common on the high- 
ways, waterways and railways, the present excessive costs of 
transportation and high freight rates can be lowered, until the cost 
of these fuels reaches a point where they can compete with 
present fuels on a base load basis in plants producing up to say, 
250 M.c.f. per day, except in locations favored by a consistently 
extreme low cost of present fuels. 

The satisfactory quality of a gas produced from the various 
grades of commercial butanes is too well known to the industry to 
require our comments. Production costs of such a gas are governed 
almost entirely by the cost of the raw fuel, as capital charges and 
labor are reduced to a minimum. 

As an example, the San Diego Consolidated Gas and Electric 


J. A. Harritt 
Chairman 
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Co. installed in its Oceanside plant a butane-air gas plant, dis- 
charging 20 M.c.f. of gas per hour into the relief holder, at a total 
cost of $3,500, including a 4000-gallon storage tank. ‘The only) 
labor is that required to open a valve and close a switch, or 
vice versa, when starting or stopping. Such an installation and 
cost would apply only to a plant having an existing low pressure 
holder, and is mentioned only as being of possible interest to some 
of our members having small plants which are burdened by high 
labor costs, which costs, in plants producing less than, say, 250 
M.c.f. per day, are a highly important factor in the cost of pro- 
duction. 

The utilization of this butane-air gas is not possible in appliances 
adjusted for other manufactured or natural gas and all burners 
must be changed to secure satisfactory service. Efforts by the 
San Diego company to produce a butane gas, for use in appliances 
adjusted for oil gas have been entirely unsuccessful over a range 
of from 500 to 1500 B.t.u. 


The Use of Butane for Increasing Production 


The first use of butane for increased or standby production in 
any appreciable amount, so far as your committee has been able to 
ascertain was at Louisville, Kentucky. While the problems con- 
fronting the Louisville company are very different from any 
which might be anticipated on the Pacific Coast, some of their 
experiences will prove of value to western utilities which might 
be contemplating the use of butane for increased capacity. 


Louisville is supplied with natural gas of 1150 B.t.u. through a 
12-inch pipe line 180 miles in length, with a carrying capacity of 
20,000,000 cu. ft. per day. During heavy loads the supply of nat- 
ural gas is augmented by the operation of a water gas plant of 
17,000,000 cu. ft. capacity. The city requires that the gas served 
shall at no time be less than 850 B.t.u. This enables the Louis- 
ville Company to mix with their natural gas, varying amounts of 
producer gas, blue gas, carburetted water gas, etc., without seri- 
ously affecting the specific gravity or the calorific value of the 
gas served. To maintain a satisfactory standard on the gas sent 
out, the character of the manufactured gas must be governed 
by the amount of such gas required for make-up. Thus at times 
of protracted heavy loads such as twice the capacity of the natural 
gas line, for example, a manufactured gas of 600 B.t.u. is required, 
with a consequent reduction in the ability of the plant to pro- 
duce the large volume required. 

Faced with the necessity of increased capacity for short peak 
load periods, in 1928 when the maximum daily sendout had 
increased to six times the average sendout in summer, the Louis- 
ville company chose the butane enrichment process as the most 
economical method of securing this increase. 

The estimate on the generating equipment was $400,000 and on 
the butane enrichment equipment only $50,000, or 12'% per cent 
of the former. 

The four water gas sets can now be operated to produce large 
volumes of low B.t.u. and low gravity gas which with the butane 
enrichment are maintained at any calorific power required for 
the maintaining of the standard value in the mixed gas. While 
the fuel costs of this mixed gas are high for the few days of such 
forced operation, they are negligible as compared with the carrying 
charge and upkeep expense on $400,000 worth of generating 
equipment. 

Anyone interested in this subject, is referred to articles in the 
gas journals by J. F. Duesler, Louisville Gas & Electric Co. The 
experiences of the Louisville company are of more pertinent inter- 
est to those of us who are maintaining standby equipment against 
a shortage of natural gas than to those who contemplate the con- 
tinuation of gas manufacture. To these latter, and particularly 
to the manufacturers of oil gas, the results of tests and peak load 
operation at San Diego, California, and Tucson, Arizona, are 
more pertinent. 

A test of 10 days duration was made at San Diego in August 
1930, in which the value of the oil gas was varied from day to day 
over a range from 550 B.t.u. to 480 B.t.u., with butane enrichment 
as required to maintain the standard of 550 B.t.u. The average value 
of the oil gas during the 10-day period was 508.3 B.t.u. The in- 
creased cracking of the oil to produce this lean gas resulted in an in- 
creased capacity of 10 per cent per unit of oil used. In other words 
the oil admitted to the senerators was maintaine’! at the standard 
flow, both as regards time and volume, and the gas produced, 
plus the 1.4 per cent of butane vapor (or 0.4419 gallons of butane) 
per M.c.f. of finished gas resulted in a net increase in gas vield 
of 10.068 per cent. The greatly improved operating conditions of 
the generators while at the higher cracking temperatures leads 
to the belief that at least 10 per cent could safely and economically 
be added to the oil input for continuous operation, thus increasing 
the safe net yield by some 21 per cent, with further reserve for 
short peak overloads. 

During the 10-day period the fuel cost of carburetted gas, includ- 
ing the butane at 6 cents per gallon, exceeded the fuel cost of 
straight oil gas of equal calorific value, during the preceeding 
30 days, by 1.393 cents per M.c.f. 
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The lowering of the calorific value of the oil gas from 550 to 
508 B.t.u. resulted in a saving of 0.6 gallons of oil per M.c.f. over 
normal operation. This saving should have and would have been 
greater except that in lowering the value of the lean gas below 
510 B.t.u. the large 5,000,000 cu. ft. generators became entirely 
out of control as regards proper heat balance, and the periods of 
opeartion at the high temperatures required, were marked by an 
extravagant use of oil in attempts to regain equilibrium. While 
the oil per M.c.f. decreased in proper ratio to the decrease of 
B.t.u. down to 510, below that figure the oil per M.c.f. showed 
a sharp upward trend, the most ineffcient use of oil during the 
test being noted at 480 B.t.u. This can be accounted for only by 
the fact the generators could not be brought under control during 
the 24 periods of changed operating conditions. 

As the enrichment process is 100 per cent efhcient, and during 
the test supplied an increase of 10 per cent in capacity at no 
expense whatever aside from the cost of the butane, it appears 
legitimate to figure the overall production cost by the enrichment 
method on a basis of 1.1 M-c.f. instead of 1 M.c.f. Thus the 
increased cost of gas was only $0.005 per M.c.f. over normal opera- 
tion of the previous 30 days. 

In oil gas manufacture, more complete cracking of the oil by 
higher temperatures in the generators, promotes various economies 
in operation, aside from increased gas yield, which are not readily 
convertable to cash values and may never appear as a credit. 
Among these may be mentioned: A decrease in the tendency to 
deposit havy carbon in and on the checkers; a decrease in the 
quantity of the tar produced, with less tendency to cause con- 
gestion in washers, scrubbers, foul gas mains, etc., with a con- 
sequent reduction in maintanance and labor; the more easy and 
economical handling of the by-products due to the lesser tar con- 
tent; and the partial abatement of the smoke nuisance, soot, etc., 
where by-products are burned as boiler fuel, which is the cus- 
tomary method of disposal. 

Deducting these potential savings from one-half cent per M.c.f. 
increase in apparent cost of gas by the enrichment method as con- 
ducted during the San Diego test, it appears very possible that 
no net loss would be sustained with butane at 6 cents per gallon, 
although such a loss might show on the records. Naturally, costs 
of production mount rapidly with the increased use or cost of 
butane where such is used in competition with or to augment the 
cheaper fuels. 

As a stand-by for peak load conditions, the enrichment method 
entails but little capital investment and by far the greater portion 
of this is for butane storage. Storage capacity must be based upon 
the reliability of supply and transportation, and with this as the 
dominating factor in the cost of equipment, the comparison of 
capital investment for either method of increased capacity becomes 
purely a local problem. 

For example, Louisville, Kentucky, installed carburetting equip- 
ment and storage for 150,000 gallons of butane for approximately 
12% per cent of the estimate for gas generating equipment of 
substantially equal increased capacity. Tucson, Arizona, installed 
carburetting equipment and limited storage for approximately 6 
per cent of the estimated expenditure for an oil gas generator and 
accessory equipment of equal capacity, or less. 

San Diego, California, is planning carburetting equipment for 
an increase of 4,000,000 cu. ft. daily and storage for 135,000 gal- 
lons of butane at an estimated cost of about 25 per cent of the 
cost of oil gas equipment of equal capacity. 


Using the San Diego plant as a model and assuming the increased 
cost of carburetted gas as 1.393 cents per M.c.f., which is the 
increased cost of fuel with butane at 6 cents per gallon, without 
other distribution or credits, and we have a saving in carrying 
charges of approximately $15,000 per vear. Assuming 30 days 
per year of forced operation with 4,000,000 cu.ft. daily made up 
by the carburetion method and we have an increased operating 
expense of $8,358—a net saving of $6,642 per year. Distributing 
the increased cost of fuel for carburetted gas over the 1.1 M.c-f. 
to cover the credits, etc., due to the “free” increased capacity, thus 
reducing the excess cost of 5 mills per M.c.f. and we have an 
increased operating cost of $3,000 per vear, or a net saving of 
$12,000 without any consideration of the various potential savings 
which may be realized from the improved operating conditions of 
the plant. The San Diego plans include apparatus for the produc- 
tion of an additional 3,000,000 cu.ft. daily of butane-air gas, for 
emergency use only. Recent experiments by that company indicate 
that an increment of fully 15 per cent of 550 B.t.u. butane-air 
mixture of 1.15 specific gravity can be added to 550 B.t.u. oil gas 
of 0.48 specific gravity, without seriousiy affecting distribution 
and utilization in appliances adjusted for oil gas, the specific 
gravity of such mixed gas being 0.58. 


This 3,000,000 cu. ft. daily capacity has been purposely omitted 
from the foregoing estimates of construction and operating costs. 
While the capital involved is included, the increased capacity 
in comparatively highly expensive gas, for extreme emergencies 
nly, has not been considered as peak load operation. If it be so 
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considered, then the cost of total butane equiment is lowered to 
about 15 per cent of the cost of oil gas equipment of equal capa- 
city. The proposed plant is designed for completely automatic 
operation at any time that the calorific value of the oil gas should 
drop below standard, whether this be done intentionally or other- 
wise, no labor being required by either the enrichment or butane-air 
process. 

Experimental operation at the Tucson plant in 1930, when oil 
gas of 400 B.t.u. was enriched with 1 gallon of butane per M.c.f. 
to 500 B.t.u., resulted in an increased capacity of approximately 
30 per cent with an increased fuel cost of $0.04 per M.c.f. 


The elimination of tar and the consequent freedom from con- 
gestion of apparatus was accomplished; the production of lamp- 
black was decreased some 30 per cent, and the general conditions 
of operation pointed toward a general decrease in operating expense, 
including labor. The latter is an important factor in a plant of 
that size. This test prompted the installation of the carburetion 
process at Tucson to increase the capacity during the past winter. 
During the five winter months the lean oil gas was varied from 
390 to 425 B.t.u. and enriched to 500 B.t.u. The average fuel cost, 
oil and butane, for the five-month period exceeded the fuel cost of 
the preceeding 10-month period, when 500 B.t.u. oil gas was made, 
by $0.033 per M.c.f. The average cost of butane was $0.086 per 
gallon delivered at the plant. The average fuel cost of the enriched 
gas during the winter was $0.027 per M.c.f. less than the estimated 
fuel cost and carrying charges on the contemplated increase in oil 
gas capacity. 

It cannot be assumed that this saving would apply to other 
plants, as each individual plant will present many local condi- 
tions which will prove important factors in governing the com- 
parative over-all costs. 

The work so far done on the enrichment process in conjunction 
with oil gas, whether it be carried to the extreme, as at Tucson, 
or to a lesser degree as at San Diego, has shown no effect upon 
utilization at appliances. Normal specific gravities have been 
maintained and no appliance adjustments have been required. 

Laboratory tests indicate that butane-oil gas of substantially the 
same B.t.u. value can be substituted for natural gas with very 
little inconvenience to the customer and without appliance adjust- 
ment. 

The augmentation of a natural gas supply by the admixture of 
butane-oil gas in a very considerable amount is possible, with no 
interference in utilization. 

All laboratory tests which we have been able to devise, and 
the experience of the three p!ants referred to, handicapped as they 
were by the high cost of butane, clearly indicate that the peak 
load problem. can be satisfactorily and economically met by the 
use of butane, whether our base be of manufactured or natural gas. 


Compressor Plant Problems* 
I HORSEPOWER TO COMPRESS NATURAL GAS 


N attempting to establish reliable data on this subject, your 

Committee feels that the difhculties encountered deserve men- 

tion here. Any engineer who has participated in conducting a 
test of this sort, knows that the accuracy of the results depends 
principally upon the accuracy with which the gas volumes handled 
are measured, as well as upon the mechanical precision of the indi- 
cating mechanism, including both the reducing motion and the 
indicator itself. During a given test run under specified pressure 
conditions it is vital that these conditions remain the same through- 
out the run. The speed of the unit must also remain constant. 


The Committee was somewhat disappointed, in the first place, to 
find that at present there seem to be only two locations where a 
satisfactory combination of conditions can be found which will per- 
mit any degree of accuracy in the measurement of gas handled, 
and where constant pressure conditions can be maintained for a 
sufficient length of time to secure a reasonable test run. There 
are, of course, a great many other plants operating where data 
could be secured, but the measurement problem, it seemed, in all 
of these cases presented insurmountable difficulties. 


A study of the question reveals the fact that the fundamental 
thermo-dynamic basis of calculation, as presented in practically 
all of the leading text books on this question, seems to be accepted 
by all of the leading builders of this type of equipment and their 
guarantees of performance are predicated on these calculations. These 
basic thermo-dynamic equations do not appear to be open to ques- 
ton since they follow the well established laws of mechanics in 
physics. The expression for this basic horsepower factor is usu- 
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ally given in terms of theoretical horsepower required to compress 
gas and thus represents only the actual work which can be said 
to be represented in a volume of gas compressed to any given pres- 
sure. It does not include additional work which may be necessary 
to perform this compression. In other words, the basic formula 
does not provide in its theory for losses which are actually inher- 
ent, such as wire drawing and leakage through compressor valves, 
and mechanical friction losses of piston rings against cylinder walls 
and piston rod against packing, etc. 


In taking an indicator card from a compressor cylinder it is very” 


dificult to accurately trace the portion of the card which repre- 
sents useful work and thus separate it from that portion which 
would represent compression losses. This is due mainly to the 
mechanical difficulties of taking indicator cards at the ordinary 
operating speed of the predominating type of compressors found in 
present-day compressor plants. A_ so-called “stop-card,’ or one 
taken with a weak spring will, of course, determine these com- 
pressor losses, but in ordinary practical operation this is fraught 
with considerable possibility of error. Therefore, in the usual 
field application of the indicator the operator secures a card, the 
area of which includes, or is representative of, both the useful 
work performed on gas compressed, and the so-called “compression 
losses,” but which does not include mechanical friction losses. 

In its test work your Committee for the above-mentioned rea- 
sons, found it necessary to use the indicator cards as taken and 
to compare results calculated from these to the theoretical adia- 
batic horsepower calculations for the given compression ratio. It 
might be well to present here the fundamental formula for indi- 
cated horsepower represented as useful work in a given volume of 
gas compressed as set forth above. This is: 


IHP = 
nie n-1 1 
144 n P, PD P» n P, n 
————— _ —1 1—CL- —] 
33000 (n—1) P; | \P, 
Where PD = The piston displacement of the compressor ex- 
pressed in cubic feet per minute. | 
P; = The suction pressure expressed in pounds per 


square inch absolute. Absolute discharge pressure is 
gauge suction pressure plus the atmospheric pres- 
sure at the place of installation of compressors. 

P. = The discharge pressure expressed in pounds per 
square inch absolute. Absolute discharge pressure 
gauge discharge pressure plus the atmospheric pres- 
sure at the place of installation of the compressors. 

CL = The per cent of clearance in the compressor cylin- 


der. This value us 
Clearance volume of compressor 


Displacement of compressor 
n = Adiabatic exponent— 
Specific heat at constant pressure 
Specific heat at constant volume 
This factor is dependent upon the kind of gas com- 
pressed which, for our purposes, is divided into 
three classes: 
Dry natural gas where “n” is used as 1.265 
Wet natural gas where “n” is used as 11 
Air where “n” equals 1.4 


Table No. 1 gives the theoretical adiabatic compressor indicated 
horsepower for values of P2/P:i (compression ratio) from 1.3 to 7.0 
with single stage compression assumed throughout. These horse- 
power values are based on the compression of ordinary dry nat- 
ural gas where the adiabatic exponent ‘n” in the formula above 
would have a value of 1.265. Compression ratios shown are based 
on pressures in the header tines adjacent to the engine room. 

Two test runs were made—one at the plant of the Southern 
Counties Gas Co., Venice, Calif., on a 170 H.P. twin gas engine 
direct-connected unit pumping gas from a 300,000 cu. ft. holder into 
the company’s distribution system. We were able to maintain con- 
stant speed and pressure conditions. These latter were 3 inches of 
water suction pressure and 4/2 pounds gauge discharge. 

The second test was made itn the field compressor plant of the 
Southern California Gas Company, Station No. 43, at Taft, Calif., 
where we were able to isolate a 400 H. P. twin gas engine driven 
compressor unit, measurement of gas being made by means of 
an orifice meter in the discharge line a short distance from the 
plant. Constant speed and pressure conditions were maintained, 
the latter being approximately 73 pounds gauge suction to 258 
pounds gauge discharge, and 6842 pounds suction to 256 pounds 
discharge. Thus our conclusions in this matter at this date can 
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TABLE NO. 1. THEORETICAL ADIABATIC HORSEPOWER 
TO COMPRESS NATURAL GAS 


Theoretical Theoretical! 

H.P. per H.P. per 

Compression 1,000,000 Compression 1,000,000 

Ratio cubic feet Ratio cubic feet 
(R) per day (R) per day 
1.3 11.77 4.2 73.20 
1.4 15.23 4.3 74.60 
1.5 18.48 +.4 75.96 
1.6 21.52 4.5 77.31 
1.7 24.51 4.6 78.64 
1.8 27.32 4.7 79.94 
1.9 30.09 4.8 $1.22 
2.0 32.59 4.9 82.47 
2.1 35.06 5.0 $3.72 
2.2 37.45 5.1 $4.93 
2.3 39.74 §.2 86.13 
2.4 41.96 5.3 $7.30 
2.5 44.14 5.4 88.47 
2.6 46.23 5.5 89.62 
2.7 48.25 5.6 90.75 
2.8 $0.21 5.7 91.87 
2.9 §2.24 5.8 92.96 
3.0 53.99 5.9 93.98 
3.1 55.64 6.0 95.12 
3.2 $7.57 6.1 96.17 
3.3 59.29 6.2 96.87 
3.4 60.98 6.3 98.25 
3.5 62.62 6.4 99.26 
3.6 64.24 6.5 100.01 
3.7 65.79 6.6 101.26 
3.8 67.34 6.7 102.24 
3.9 68.86 6.3 103.22 
4.0 70.33 6.9 104.17 
4.1 71.78 7.0 135.12 


be based only upon results of what we feel to be dependable tests 
under three different compression ratios of 1.3, 3.12 and 3.25. We 
realize the futility of attempting to establish definite conclusion 
over a wide range of compression ratios on the basis of only these 
three specific sets of conditions, yet the closeness with which re- 
sults of these tests approximated the theoretical adiabatic values 
encourages us to believe that the results of these three tests are de- 
pendable. 


We tound in each of the three cases mentioned that the theo- 
retical adiabatic horsepower as given in the foregoing table was 
approximately 83’ per cent of the horsepower calculated from a 
measurement of the indicator cards taken in these tests. As dis- 
cussed above, the measurement of these cards might be termed a 
gross measurement including compression losses through valves, 
etc. It is known that most manufacturers of this type of compressor 
in their calculations, for the sake of uniformity, have adopted a 
figure of 95 per cent as representing the mechanical efficiency of 
the compressor cylinders alone. Therefore, if we, without attempt- 
ing to verify the correctness of this assumption, use this figure, 
we can arrive at another figure which will represent on the basis 
of our investigations a factor which, when applied to the values 
for the theoretical adiabatic indicated horsepower in Table No. 1, 
will give very closely the brake horsepower required at the com- 
pressor piston rod of any compressor to deliver a million cubic feet 
of gas actually. We can say that the theoretical adiabatic quan- 
tities are approximately 80 per cent of this compressor brake horse- 
power required.* In the case of a direct-connected gas engine 
driven compressor unit, this brake horsepower would therefore be 
the same as the brake horsepower developed at the shaft by the 
engine. To put it still more plainly, if by applying this 80 per 
cent to the theoretical adiabatic it were found that 200 brake horse- 
power were required to handle a certain volume of gas, then a 
gas engine direct driven unit of nominal maximum rating of 200 
brake horsepower could be used. 


In the case of compressors driven by means of a belt from a 
separate engine, there would be additional losses to be taken into 
consideration, such as mechanical efhciency of the belt-driven com 
pressor machine with its separate mechanism, including crossheads, 
crank and main bearings, and the friction losses of the belt trans- 
mission itself. These two combined losses should probably be as- 
sumed to amount to 10 to 15 per cent. In the case of a direct- 
connected motor-driven compressor the losses would only be those 
of the reciprocating and rotating mechanism of the compressor unit 
itself, which could probably be set at from 5 to 10 per cent. How- 
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ever, in the design of a compressor plant, having in mind the ulti- 
mate delivery of a certain volume of gas, due consideration should 
be given by the engineer to other factors affecting this problem 
than merely those of the compressor unit itself. In designing a 
plant, the discharge pressure in the outlet of the plant will be higher, 
due to losses through the gas cooler. Therefore, the actual com- 
pression ratios should be increased proportionately. 

In conclusion, your Committee recommends that insofar as this 
is an important subject for study, further tests be made in an attempt 
to substantiate the data obtained this year. 


Il. FOLLOW-UP REPORT ON AIR FILTERS ON GAS 
ENGINE INTAKES BASED ON DATA OBTAINED SINCE 
THE 1930 COMMITTEE REPORT WAS PREPARED 


The 1930 Committee installed three filters on two twin 160 H.P. 
engines at the Southern Counties Gas Co.’s Santa Paula plant. 
The set-up consisted of one “Protectomotor” felt bag type filter, one 
Annis felt bag type filter, and one Reed oil type filter. The fourth 
intake was left unprotected. No provision was made at that time 
to put the engines in first class condition. The plant was operated 
from May to October, 1930, at which time it was found that these 
engines were badly in need of repairs. New liners, pistons, and 
rings were installed, and a change was made in the air intake 
lines. These lines were tied together and Annis filters were in- 
stalled on each unit. 

The units were again put in service in November, 1930, and as 
this report is written, have operated only about 1500 hours. There- 
fore, it is not possible at present to secure any further information 
on the merits of the filters installed. These data will have to be 
obtained after the units have run a period of years, and the wear 
compared to that obtained before the filter installations were made. 

In the spring of 1930, a test was started at the Southern Cali- 
fornia Gas Co.’s Baldwin Hills compressor plant. Two adjacent 
160 H.P. units, running on the same load, were overhauled; new 
rings were installed; micrometer measurements were made of the 
cylinders; an Annis filter was installed on one unit, while the other 
was left unprotected. The units were put in operation to try to 
determine the relative advantage of air filter installation, but after 
a short time operating conditions in the field so changed, that 
operations at this plant were discontinued. Therefore, no results 
have been obtained from this plant as yet. 

In conclusion your Committee is of the opinion that air filters 
should be installed in dusty or desert regions subject to dust storms, 
especially on types of engines where the intake air is used to cool 
the pistons before being taken into the cylinder. Next year’s Com- 
mittee should continue to report progress on this work. 


ul. TEST RUN ON COMPRESSOR UNITS AT VARIOUS 
JACKET WATER TEMPERATURES 


Operators and manufacturers of gas engines have long known 
that better operation is obtained by properly cooling such units. 
The purpose of this Committee’s work was to determine the rela- 
tion between operating expenses—namely, ring wear, and oil and 
gas consumption in the power end of gas driven compressor units, 
at various jacket water temperatures. 

Two 160 H.P. direct-connected units in the Dominguez Hills 
station of the Southern California Gas Co. were used in this test. 
Both units were operated under the same load. Before the test 
was started both units were overhauled, new piston rings were 
fitted, and all bearing clearances were adjusted. The oil piping 
to power cylinder lubricators was so arranged that oil used on 
the power pistons of each unit could be accurately measured. A 
positive displacement meter was installed in the fuel line to each 
unit. 

The units were put in service, Unit “A” being run at normal 
plant temperature of 110° to 115° F. on the jacket water leaving 
the power cylinders. The water going into the jacket on Unit “B” 
was pinched to a point that maintained the temperature of the 
water coming off the jacket at 140° to 145° F. The oil admitted 
to the power cylinder lubricators was cut to a point where just 
sufhcient oil was used to eliminate dry places on the liners, and a 
record was kept of all oil used in the lubricators each day. The 
units were checked every half hour to see that both were running 
at the same speed and that the proper amount of oil was being used. 

The units were run on a test for 100 days. During the first 
six weeks of operation, both units used approximately the same 
amount of oil—.035 gallon per engine hour. At this time, it 
was found that the oil consumption of Unit “B” had to be in- 
creased to .05 gallon per engine hour to maintain lubrication. This 
condition was in evidence during the next 25 days, and the con- 
sumption increased to .075 gallon per engine hour for the re- 
mainder of the test. During the test, the oil consumption for Unit 
“A” increased from .035 to .040 gallon per engine hour. The 
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total amount of oil used in Unit “A” was 85 gallons, in Unit “B” 
119 gallons. The fuel consumption was approximately the same 
for both units. 

The units were shut down at the end of 100 days, due to the 
fact that Unit “B”’ was blowing by the rings. On examination, 
Unit “B” had one ring stuck on each piston, and several rings 
were badly worn. Unit “A” was still in excellent condition, no 
rings being stuck in the grooves, and no appreciable wear in evi- 
dence. 

In conclusion, your Committee suggests that further similar tests 
be run on other units to substantiate these data. The results so far 
obtained indicate that considerable savings in operation expense can 
be made by designing a plant to run at not over 120° F., by pro- 
viding sufficient cooling equipment for jacket water. 


Natural Gas Transmission Pipe Lines* 


P TO the last five years engineering progress in the gas 
utility business had been confined to the improvement of 
water gas, oil gas and coal gas machinery and not much at- 
tention paid to distribution design as regards the sizes of pipe, or to 
the mechanical connections of the pipe lines, whether they be cast 
iron or steel pipe. Then natural gas in large quantities was discov- 
ered in a few fields far from a market, which naturally led to the 
building of long transmission lines with terminal stations. These 
transmission lines, up to last year, were either coupled lines, or 
gas welded steel lines, with 20-inch pipe considered large The 
latter part of last year and this year new transmission lines of 22- 
inch, 24-inch and 26-inch diameter have been laid and practically 
all the pipe was electric welded. 
As an aid to reference, this report has been divided into five 
sections: 
Expansion Joints. 
Electric and Gas Welding. 
Water Vapor in Natural Gas. 
Re-conditioning Pipe Practice. 
Terminal Station Piping Design. 
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EXPANSION JOINTS IN PIPE LINESt 


HE first series of tests run by this Committee to determine 

the amount of restraint from the soil which surrounds pipes 

that are buried in the ground was in the Pasadena holder 
yard of the Los Angeles Gas and Electric Corporation. The soil 
in this locality consists mainly of adobe, with portions of sandy 
loam and decomposed rock. Four different pipes were buried, 
namely, 10-inch plain, 10-inch wrapped steel, 2-inch plain and 2- 
inch wrapped steel. Each sample was approximately 100 feet in 
length. These are shown in Fig. 1. Artificial temperature varia- 
tions were first produced by forced circulation of hot water through 
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the pipes. The temperatures were measured and recorded on Bris- 
tol recording thermometers. The expansion was measured with a 
Federal Dial Indicator reading directly to one ten-thousandth of 
an inch. 
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L.A.G.& E. Corp; H. §. Harris, L. A. G.& E. Corp; B. M. Laulhere, Southern 
Fuel Co.; N. L. Hoff, L. A. G. & E. Corp.; F. E. Jinnett, Ventura Fuel Co.: 
FE. H. Mohr, L. A. G. & E. Corp.; Carl Summers, Southern Counties Gas. Co. 
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Fig. 2. 


The results of these first tests, while they indicated that ex- 
pansion took place, showed that considerable improvement would 
be necessary in the methods employed. Heating by hot water did 
not lend itself readily to control, nor did the recording thermometers 
respond to the rapid changes in temperatures. 

Electricity was used for heating the pipes, with the pipe serv- 
ing as its own heating element and a second series of tests was 
run, and proved successful, insofar as the temperature variations 
were concerned. Fig. 2 is a wiring diagram of the circuit used. 
The power was obtained through a special service from a 2,300 
volt line supplied by the City of Pasadena, sent through a 100 
KVA transformer and reduced to 110 volts and then further re- 
duced to 55 volts by means of a 200 KVA transformer. The cir- 
cuit was completed through the pipe carrying approximately 2,400 
amperes at 55 volts. With the aid of a Leeds and Northrup po- 
tentiometer, which is capable of measuring to one one-hundredth of 
a millivolt, and the proper type of thermocouple, we were able to 
give the temperature readings the desired reliability. 


Although the tests are nearly completed, the time remaining be- 
fore presentation of this report is not sufhcient to allow a satis- 
factory interpretation to be made of the results. The Committee, 
therefore, will present the final report and recommendations at a 
later date. 


WELDING OF LARGE DIAMETER PIPE LINES 
BY MEANS OF THE OXY-ACETYLENE PROCE 
AND THE ELECTRIC ARC PROCESS* 


" 4 
TN 
TP 


HE §8-inch transmission line constructed in 1915-16 from 

Coyote Hills field to Lynwood was the first natural gas 

transmission line to be welded in California. Since that 
time practically all transmission lines have been constructed using 
the welding process. 

Oxy-acetylene process was used exclusively until 1929 when 
Southern California Gas Company used the electric arc process on 
its 20-inch transmission line from Kettleman Hills to Buena Vista 
Hills. Since this installation, large diameter lines have been laid 
to both Los Angeles and San Francisco and have used the electric 
arc process. The tendency in California seems to favor the elec- 
tric process for large diameter pipe lines.** A new gas welding 
process was used on a 16-inch line from Ventura Avenue field to 
Goleta in 1930 with satisfactory results. 

The demand for speed in the construction of large diameter pipe 
lines has brought forth considerable development in field methods 
of welding. At the present time the electric arc process and the 
speed process of oxy-acetylene welding are most commonly used 
and both are capable of attaining welding speeds that were un- 
thought of several years ago. 


The Electric Process 


Gasoline driven generators mounted on wheels are most com- 
monly used for this process. (Fig. 3.) For rolling welds, gen- 
erators rated as high as 400 to 600 amperes are used, while for 
tie-in and bell-hole welds, generators rated considerably lower, usu- 
ally 200 to 300 amperes, are used. The use of the 400 to 600 am- 
pere machines has made possible the great speed that has been 
attained on rolling welds. Two beads are made on rolling welds, 
the first using a small rod usually ™%-inch in diameter and the sec- 
ond bead using a 5/16 or 3-inch rod. The first bead is thor- 
oughly cleaned of oxides and other impurities with wire brushes 
and descaling tools before the second bead is applied. Tie-in or 
bell-hole welds are made in the same manner, except that at least 
three beads are applied, the first 4g or 3/16-inch rod and each suc- 
ceeding bead with a larger diameter rod. Extreme care is taken 
to thoroughly clean the preceding bead before applying the next. 
Specially trained pipe line welders are used for the work and 
this, with the use of high amperage machines, which permits the 


*Submitted by Bernard M. Laulhere and Roy M. Bauer. 


** ““Trend of Construction in Calif.’’ by Wm. Moeller, Jr.—Oil & Gas Journal, 
Vol. 30, No. 3 (June 4, 1931). 
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use of large diameter coated rod, makes possible the speed re- 
quired in present-day pipe line construction. 


Acetylene Welding Process 


There has recently been developed a new process of oxy- 
acetylene welding which has created considerable interest. This 
process involves the use of an oxy-acetylene flame containing an 
excess of acetylene, together with a special rod and a manipulation 
of rod and flame entirely different from any used in the past. 
With this combination the melting of the parent metal is confined 
to a relatively thin surface along the beveled edge of the pipe 
and at the same time depositing a weld metal which is fused with the 
parent metal. Due to the fluidity of the weld metal, it penetrates 
to the bottom of the vee. 


> 


Fig. 3. 


In making welds with this process, the “back-hand” method of 
welding is utilized—that is, the flame points back over the com- 
pleted weld. This has an annealing effect in permitting the slow 
cooling of the base metal. 


While this process can be used with the 45 degree bevel and 
1/16-inch shoulder that is the common end of pipe prepared for 
welding, a bevel of about 30 degrees has been found more satis- 
factory. It is also advisable to use a somewhat closer spacing of 
the joints than has been used in the past. The rod used in con- 
nection with this process is usually 5/16 inch in diameter. 


The use of a large flame, the closer spacing and the sharper 
angle of bevel with the special manipulation of rod and flame 
make it possible to deposit the weld metal with extreme rapidity. 
In this process the weld is made with only one bead on rolling, 
bell-hole and tie-in welds and the same size rod is used for all 
welds. 


Centering Rings 


The speed and quality of the weld of both of these processes 
depends a great deal on the proper lining of the pipe. The pipe 
must be lined so that there are no offsets and that the spacing be- 
tween the end of the joints to be welded is uniform throughout the 
entire circumference of the joints. For this purpose centering rings 
have been developed for use with these welding processes. Va- 
rious designs of centering rings have been used with varying de- 
grees of success, but the one most commonly used is a ring 3 
inches in width, % inch thick in the center, tapering to about 3/16 
inch at the edges, with a ridge or spacing lugs along the center 
line to properly space the ends of the joint for welding. 

The ring with a lip or ridge is used for the electric arc process 
(Fig. 4) and a ring with spacing lugs and a groove is used for 
the oxy-acetylene process (Fig. 5). 


The diameter of the centering rings is such as to permit a snug 
fit in the joint to be welded, resulting in lining up the joints with- 
out offsets. 

In the electric welding process the ring also acts as a backup 
strip and prevents the molten metal from dropping into the pipe 
line. The speed attained in this process is dependent upon the use 
of a backup strip and would be considerably slower if such a strip 
were not used. The ridge on the ring is fused to the pipe ends 
during the process of welding and becomes part of the finished weld. 

In the oxy-acetylene process the primary purpose of the ring 
is to insure proper lining and spacing of the joints to be welded. 
The ring is grooved to permit the welder to play his fame around 
and under the ends of the joints to be welded, but serves no use- 
ful purpose after the joint has been properly lined. The ring does 
not become an integral part of the weld as in the electric process 
and is only fused to the weld metal at the spacing lugs. 


Characteristics of Welds 


As regards tensile strength, there appears to be very little, if 
any, difference between properly made electric welds and oxy- 
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Fig. 4. Solid ring liner for electric welding. 


acetvlene welds made with the newly developed process. Welds have 
been made with both processes that developed ultimate tensile 
strengths of 80,000 to 90,000 pounds per square inch. 


No accurate figures are available regarding the comparative 
ductility of welds made by the two processes, but the few tests 
that have been made indicate that the welds made with the elec- 
tric process are considerably more ductile. 

As previously stated, the electric welds are made by the appli- 
cation of several beads and the claim is made that the heat of ap- 
plication of a bead over a previous bead that has been thoroughly 
cleaned refines the structure of the first bead and results in a 
much more ductile weld. 
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Fig. 5. Solid ring liner for oxy-acetylene welding. 
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We are not prepared to enter into a discussion as to whether the 
increased ductility is due to this or not, but the accompanying 
illustrations seem to bear out the statement that the application of 
a bead refines the structure of the previous bead. RM1, RM2 and 
RMS (Fig. 6), are illustrations of sections across electric welds 
and show clearly the structure of the various beads, showing a 
much finer grained structure in the first beads. RM3, RM4, RM6, 
RM13, RM14 and RMIS5 (Fig. 6), are illustrations across sec- 
tions of oxy-acetylene welds made in the one bead. The illustra- 
tions are actual size. 


Fig. 6. Illustrations are ectual size. 


For stresses in welds, a paper by Leon C. Bibber, “The Theory 
of Stresses in Welds” (P. 104, No. 4, Vol. 9, Journal A.W.S.) is 
of interest. 


Field Observations 


Under ideal conditions where the pipe is lined a considerable 
distance ahead of the welding crews and where transportation is 
available for moving the welding equipment, it has been possible 
for one electric arc welder and helper with one generator to: 

(a) Make 27 twenty-inch rolling welds in a nine-hour day en 
9/32-inch wall pipe, 

(b) Make 20 twenty-six-inch rolling welds in a nine-hour day 
on 9/32-inch wall pipe, 

(c) Make 24 twenty-six-inch rolling welds in a nine-hour day 
on %-inch wall pipe. 

This work was accomplished on a double bell end pips, using a 
centering ring. 

The data in Table No. 1 were obtained on two large diameter 
pipe lines constructed in different sections of Southern California. 


TABLE NO. 1 
Er“) ae Line B 


Rolling Bell Hole Rolling Bell Hole 


Size of Pipe......:..... 20” 26" 
Wall Thickness..... 9/32” 9/32” 
No. of Welds... 8,281 1,196 1,024 636 
Length of Weld*. 64.6” 64.6" 83.4” 83.4" 
Welding 

Man Hours ...... 3,558 2,029 719 1,121 
Welds Per 

Man Hour.... 2.33 0.59 1.425 0.567 
Lineal in. of weld 

per man hour... 150.0 41.7 119.0 47.3 


August, 193] 


“SF3” 


is shown approximately one-half actual size. 


The difference in the inch of weld per man hour was due to a 
number of reasons, i.e. (a) Construction in one case on the desert, 
in the other in congested areas; (b) in one case line-up crews could 
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work further ahead of the firing line welders; (c) weather condi- 
tions may have influenced speed of welding. 


Conclusion 

We are not able to conclude which of the two processes described 
is the best. The laying of long and large diameter welded pipe lines 
is a comparatively recent innovation and until more data are avail- 
able, final conclusions cannot be drawn. We have been unable to 
develop unit costs that would be representative, due to the routes 
of the various lines, character of terrain traversed, difference in 
transportation of equipment and materials. 

We recommend that the committee’s work be continued another 
vear with a view to obtaining data on construction taking place 
this vear. 


TABLE NO. 2—WELDING COSTS—1930 


Los Angeles Gas and Electric Corporation—Gas Distribution Department 


Following table includes time for welder to move frem joint to joint, and all cutting and beveling necessary. It does nof 


include cost of supervision or overhead cost. 


Hours Minu- Labor 

Pipe Number per utes per Cost per 
Size of Welds Weld Weld Weld 
3197 459 27.5 $ .321 
- 2154 481 29.0 337 
| 4” 1564 .720 43.2 504 
6” 1126 1.211 72.17 848 
| 136 1.985 119.10 1.390 
10” 355 2.270 136.20 1.590 
12” 330 2.270 136.20 1.590 
16” 473 2.544 1.781 


152.64 


*NOTE: Truck cost per weld was obtained as follows: 

Average cost of hauling per foot of main for each size of pipe, 
multiplied by 20 equals average cost of hauling for each 20 feet 
of main, or one length of main on which one weld is made. 

Approximate number of welds possible to obtain per tank of 
oxygen and acetylene, divided into the weight of the tanks, gives 
the weight of the tanks hauled to the job per weld. 

Weight of a length of pipe, plus the weight of the tanks per 
weld, divided into the cost of hauling per length of main, mul- 
tiplied by the weight of the tanks per weld, gives an approximate 
cost for trucking per weld. 

Allowing return of tanks to the storeroom to compensate for 
hauling fittings and material to the job, and moving tool box to 
the job. 

WELDING DATA 

Welding rod, per pound, $.161 (3/16” and 1/8”), Acetvlene, per 
cubic foot, $.021. 

Welding rod, per pound, $.152 (1/4”), Oxygen, per cubic fasot, 
$.0085. 

Average welder’s rate per hour, $0.70. 


Figures taken from January 1, 1930, to December 31, 1930. 


*T rk. Oxy- Acety- Welding Tota] 
Cost gen lene Rod Cost 
per per per per per 
Weld Weld Weld Weld Weld 
$ .052 $ .049 $ .108 $ .041 $ .571 
052+ 101 .226 .055 771 
.069 + 151 309 O98 1.131 
049 209 460 .108 1.674 
.081-+- 410 927 092 2.900 
.077 496 1.157 201 3.521 
.108 .326 803 .203 3.030 
118+ 566 1.461 325 4.251 


TRUCK COST FOR VARIOUS SIZES 


OF PIPE 
(Includes hauling pipe and material and moving equipment to 
job, and delivering and returning excess material and empty 
oxygen and acetylene tanks to store room) 


ACTUAL AVERAGE 


Estimated Hauling 


Cost per Weld 


Size of Total Rate per Total Rate per 
Main Foot of Main Lgeth.of Main Ox. & Acet. Tanks 
4 $ .02244 $ .449 $ .052 
3” 02312 462+ 052+ 
4” 02942 588+ 069-4 
6” 02503 501 049 
g” 04213 843 081+ 
10” 04030 806 077 
12” 05700 1.131 108 
16” 06230 1.246 A138 


TABLE NO. 3—STANDARD PIPE SIZES, AS USED BY THE LOS ANGELES GAS AND ELECTRIC CORPORATION 


Nominal Actual Internal Thickness Outside Weight Number of Welds 
Size O.S.Diam. Diameter of Wall C_rcum. per ft. Per Tank of: 

(in In.) (in In.) (in In.) (in In.) (in In.) (in Lbs. ) Oxy. Acety. 
9 2.375 2.067 154 7.4613 3.652 38 41 
eg 3.500 3.068 216 10.9956 7.575 19 20. 
4” 4.500 4.026 237 14.1372 10.790 12. 14. 
6” 6.625 6.065 280 20.8131 18.974 8.97 9.58 
"ag 8.625 7.981 322 27.096 28.554 5.99 6.40 

10” 10.750 10.192 279 33.7722 31.201 5.54 5.92 
iz 12.750 12.090 330 40.0554 43.773 3.96 4.22 
SPECIAL PIPE 

16.000 15.375 3125 50.2656 52.357 3.33 3.55 
20.000 19.125 4375 62.8320 91.407 —— 
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DETERMINATION OF WATER VAPOR IN GAS* 


HE most convenient method for the determination of water 

vapor in gas is by the use of wet and dry bulb thermometers, 

either by inserting the thermometers into the gas main or by 
deflecting part of the gas through an apparatus holding the ther- 
mometers. The latter is probably more preferable, as gas velocity 
can be controlled. A simple and convenient form of this apparatus 
is the combination of flexible hose and pipe fittings described in the 
1930 P.C.G.A. Proceedings, Page 404. 

It has been customary to obtain absolute humidity values by con- 
version of wet and dry bulb readings, using charts developed for 
water vapor in air. However, it is suspected that some error is 
introduced here because the specific heat of gas is different from that 
of air, giving a somewhat different wet bulb reading from that 
obtained when air measurements are made. (An interesting discus- 
sion on this appears in the August 2, 1930, issue of the Gas-Record, 
page 153, entitled “A Convenient Method of Determining the 
Humidity of Any Gas,” by Leslie B. Bragg.) 

It was therefore proposed to check the accuracv of air psychro- 
metry tables when used for gas, by obtaining wet and dry bulb 
readings on gas of a known water vapor content (as determined by 
calcium chloride and phosphorous pentoxide absorption). A com- 
plete series of determinations were to be made by varying the water 
vapor saturation from 10 to 100 per cent, and the gas (dry bulb) 
temperature from 50 to 110 F. It was hoped by this means to 
develop a gas psychrometer table, or a correction factor or factors, 
or a correction curve, to apply to air psychrometer tables when used 
for natural gas. 

At the same time a study of velocity through the psychrometer 
apparatus should be made and the allowable velocity limits deter- 
mined and defined; also instructions developed for the control of 


this velocity. 


Results Obtained 


The actual results of this investigation are almost completely 
negative, due partially to unforseen interruptions in the work and 
partially to difficulties encountered in temperature and humidity 
control in the apparatus. Table No. 1 shows results of some 17 
tests made after a satisfactory arrangement of water bath and 
humidifying and de-humidifying devices had been worked out. Gas 
was passed through a heating coil immersed in a thermostatically 
controlled water bath and then through wash bottle saturators im- 
mersed in the same bath, and then through a short length of insu- 
lated tube and into the wet and dry bulb psychrometer. At the 
psychrometer a small and constant rate sample was withdrawn, 
passed through sulphuric acid dehydrating bottles and_ then 
metered. The meter reading and increase in weight of the de- 
hydrating bottles gave the absolute humidity (subject to a small 
correction after it was found that a trace of sulphuric acid was 


being carried over). 


TABLE NO. 1. RELATIVE HUMIDITY TEST ON NATURAL 
GAS AND AIR 


Per Cent Relative Humidity 


Temperature °F. 


Dry Wet From Weight From Psychrometer 

Bulb Bulb Diff. of Water Tables 
Gas 100.0 64.5 35.5 4.5 12.0 
Gas 84.9 57.6 27.3 5.8 15.0 
Gas 74.7 §2.1 22.6 8.4 16.0 
Gas 77.0 §3.2 22.8 7.9 16.0 
Gas 75.4 53.1 22.3 6.7 18.0 
Gas 77.8 54.1 23.7 7.4 18.0 
Gas 78.6 54.7 23.9 5.6 18.0 
Gas 100.1 87.1 13.0 60.5 59.0 
Gas $1.0 77.0 4.0 78.0 $3.0 
Air 69.0 67.0 2.0 89.3 90.0 
Gas 68.5 67.0 1.5 91.6 91.0 
Gas 76.0 74.0 2.0 $5.7 91.0 
Gas 66.5 65.0 1.5 88.6 93.5 
Air 67.5 66.0 1.5 88.9 93.0 
Air 68.0 67.0 1.0 89.6 95.0 
Gas 97.3 96.5 0.8 95.2 97.0 
Air 103.0 102.5 0.5 104.1 98.0 


The figures in Table No. 1, while very incomplete, indicate that 
at low humidities the psychrometer reading will be too high by 
approximately 10 per cent relative humidity. For humidities from 
60 to 100 per cent the psychrometer readings are very slightly high, 
on the average, but accurate enough for most work. The tests 
made with air do not indicate any greater accuracy than those made 
with gas. 

The sub-committee recommends that further work along this line 
would be of considerable value. 


*Submitted by Guy Corfield, Los Angeles Gas and Electric Corp. 


WESTERN GAS 


RECONDITIONING TRANSMISSION LINES* 


HE problem of protecting pipe lines from corrosion is by no 

means a new one, but new methods of combating corrosion are 

constantly being sought and developed. Pipe protection has 
been given more study since the development of sources of natural 
gas supply which have necessitated the construction of long, high 
pressure transmission lines, often through country in which highly 
corrosive elements exist in the soil. Large sums of money are spent 
for protective coatings during the construction of a transmission 
line, but even the best of materials and the most rigid care in their 
application are not always effective in preventing corrosion, and 
it becomes necessary to recondition those portions on which the 
original coating has ceased to be effective. 

So far, nothing has been found which can be considered an 
absolute preventive for corrosion, except eternal vigilance. 

We believe it is the practice of most companies to inspect lines 
periodically, especially in those areas where corrosive elements are 
known to exist in the soil. A casual observance of the exterior 
surface of the protective coating is not always a true index to the 
condition of the pipe, for in some instances the protective coating 
may appear to be in perfect condition while a closer inspection will 
reveal that there is no bond whatever between the coating and the 
pipe. In some cases moisture has collected on the surface of the 
pipe and pits have been known to penetrate entirely through the 
wall of the pipe when the protective coating appeared to be intact. 

Since the sole object of reconditioning is to prolong the life of the 
pipe, it is important that such protective measures should not be 
deferred too long. It is essential to begin while the original metal 
is intact, as the cost of reconditioning increases in proportion to the 
rate of deterioration. 

There are two methods of reconditioning pipe. One is to remove 
the pipe, recondition it in the yard and place it in service again, 
and the other is to recondition it in the field. The former method is 
without doubt the more efhcient due to better facilities for cleaning, 
welding pits and applying the protective coating, but the cost is pro- 
hibitive on a large transmission line. The expense of removing 
and replacing the pipe joints, the long haul which would often be 
necessary and the cost of discontinuing service more than offsets the 
added efficiency of yard facilities. The pits can be reinforced by 
arc welding and a protective coating applied in the field for a 
labor cost equal of that required for replacement, thus eliminating 
the cost of new pipe and the cost of discontinuing service during 
the time required for such replacement. For these reasons, field 
reconditioning is being resorted to more and more each year on 
transmission lines as the more economical method of protecting pipe 
against corrosion. 

One of the greatest problems encountered in field reconditioning 
is that of properly preparing the pipe for the new coating. There 
are a number of methods in use for this purpose, the most common 
of which are scarifying, wire brushing, sandblasting and pickling. 
The latter two methods, which are no doubt the most effective, 
would not be practical for field use, since their costs would be 
excessive and difficulties would often be encountered in transporting 
the necessary equipment through rugged country. Scarifying and 
wire brushing are used almost exclusively for this purpose. The 
principal objection to these methods is their failure to entirely re- 
move minute particles of rust embedded in the pits, a factor which 
is necessary to insure a perfect bond between the paint and the 
metal. This difhculty can be partly overcome by the use of pre- 
parations which do not require a perfectly clean surface in order 
to be effective. 

In Table No. 1 are some of the costs of reconditioning various 
sizes of lines in the field. 


TABLE NO. 1 


2016 feet of 12%4-inch O. D.Pipe 


Cost Per 
Foot 
BRS ELL EER OCR ae: 1860 feet $ .0203 
CRI EOS 4954 
Ae ase ae SE a ae piabcamineis PAS La miieens .0727 
REE MI a a STR et AE ies 0352 
Applying Protective Coating ............................ 0885 
REE EMR re ete LE NE AO LOO 3280 
gS ESE GS ES MEAT 1 Ree ee $1.0401 
Paint Material ........ SoH AB LR eee AE ed AE $ .3525 
AEN See PAN Bee SD Saw CNP task shin .0469 
ELE TOME he aE Sallie. ed 1567 
I i $ .5561 
See PPO oo. 1860 feet .7125 
a CRIES alee ON IT 2 EES Se een PD SE $2.3087 


*Submitted by F. E. Jinnett, Ventura Fuel Co. 
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This section was reconditioned last year, after having been in 
service five years. It was originally coated with an asphaltic paint. 

It was necessary to cut and replace pavement, laterals and other 
sub-structures, which prevented the use of a trenching machine. As 
the line was not removed from the ditch, the additional excavation 
underneath the pipe increased the cost of the job, as did the welding 
of the pits. 


TABLE NO. 2 
880 feet of 12%4-inch O. D. Pipe 


RE On Bs aes AEs ee a a 
TG eee MR Se lal 7 Bet es .099 
Welding Pits ........... eae eee .015 
Applying Protective. Coating SARTO ORES STAD SG aD .035 
EES iS RE icin: asheoatasleramniicit liciae 084 
Labor Sub-total _............. bled a cee ne ATE $ .383 
Paint Material ........ PE DEE TOR Tt te WO nae ade .287 
I ee ee OE a clashedibiadidesaniecs .046 
OE LEER De LARP RE OE .098 
Sub-total ......... iesiacieablinnicodaie Banari ea tae. Tal Sor 431 
5 NNER IRE eect ioe MA SSO Eee ee oN ae 814 


This section of line was raised and placed on skids, which re- 
sulted in a saving of $ .345 per foot for trenching 


TABLE NO. 3 
5592 feet of 16 inch O. D. Pipe 


Trenching: 

BEMCmIMO (CCOMIDCCROOE ) © ..icsci ci ccsccccsiccctccecccacceses $ .1744 

I i ae ihios vendidehaabSidaianeld 3644 
I i a ieee ak a ahs 0845 
Applying Protective Coating ET e aren we .0406 
Backfilling .......... PAR BA alia antec cmiekes OY nS 0781 

Labor Sub-total —.............. ie RT ees at $ .7420 
Paint Material ...... sisdiata a ee ERS .2838 
I oo ius, Se ei Rarer eae | = .0414 
Miscellaneous  ......... Rees tae ST Le .0858 

aE se Ee eabidilehiainlaa, 4110 

, TE oe ae ee Mal ae ee Sas $1.1530 

TABLE NO. 4 
6460 feet of 15 inch O. D. Sites 

Rao alia pain $ .4168 
ESE RE IR are ee we Sena FEE .0697 
Applying Protective Coating nsclesisidisunsaestedmnceliantiad’ rae 0580 
Backsiliae.. ............... Saalanaetistinalbiiepeseti iansclssseibilinelianaiaa lead .2045 

Labor Sub-total ............... i ale .7490 
ff " fe saat ee eck .2780 
SES ee a er ee ae .0238 
EEL NOE al ciel .0644 

cai lel saisccasih ihe cas tasinlihdleiaapien it iagiiininn .3662 

i i $1.1152 


On this section of line a double wrapper was applied, due to the 
extremely corrosive condition of the soil and as an additional pro- 
tection against abrasions from lumps and stones while backfilling. 
It was also necessary to hand-tamp all backfills, as no water was 
available to flood the ditch. 


TABLE NO. 5 
16626 feet of 15 inch O. D. Pipe 


Trenching ............... sha ah che etd cendsre seas eabe cehdeiebapciacae $ .1970 
aC SESE RR os el eaccenapmmianenaae .0515 
Applying Protective Coating ......... , .0450 
I ellis hice tenersmen traces: posecetcete bikstenes .1000 
Labor Sub-total ..... | i : $ .3935 
Paint Materia! ........ eae ee sans .2364 
I Gi ies ccinseas SOP A in dedaitintadiantties .0172 
Miscellaneous ......... <A? EE ite } ru .0163 
Sub-total ...... iimncaiae ; Fe ie: .2699 
Rc eet OM es PANE tg ON. 6B 6634 


During 1930 42,000 feet of 15-inch O. D. line were reconditionad 
at an average cost of .874 per ft. The unit cost was higher on short 
portions of the line than on long sections, due to the necessity of 
excavating additional ditch under the pipe. 
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A brief description of the methods used in the reconditioning of 
the 42,000 feet of 15-inch O. D. line follows: 


Excavating: ‘This was done by contract, both machine and hand 
labor being used. A ditch 3% feet wide by 4 feet deep was dug. 
A trenching machine was used wherever possible, but great care 
was taken to leave at least 3 inches clearance between the machine 
and the pipe. To do this, test holes were dug about every 100 feet 
to ascertain the correct depth. The ditch was then completed by 
hand, digging to a level with the bottom of the pipe. The pipe 
was raised by means of jacks to about 10 inches from the bottom 
of the ditch, and placed on 10x 10x 18 inch blocks spaced approxi- 
mately 40 to 50 feet apart. 


Cleaning: A power driven cleaning machine, consisting of a 
scarifier and a rotating wire brush, was used. It was necessary to 
clean a small portion around each weld by hand as the cutters of 
the machine would not pass over the rough surface of the welds. 


Protective Coatings: The protective coating consisted of two 
applications reinforced by a wrapper. A considerable saving of 
time was made by keeping the three applications as close together 
as possible, in order to avoid raising the pipe off the block more 
than once, thus making the application a continuous process. It 
also saved an overlap which is usually necessary when patching 
those portions where the pipe rests on skids or blocks. 


Backfilling: The first part of the backfilling was done by hand 
to prevent abrasions in the coating by hard lumps or stones. The 
final backfill was made by means of a tractor and drag scraper. 

Speed in reconditioning work depends on man and equipment. 
The crew on this job consisted of 12 to 15 men, and an average of 
300 feet was completed each day. 


TERMINAL STATION PIPING AND DESIGN* 


ITH the advent of the present day natural gas transmission 

lines from distant oil fields to the centers of industry, the 

problem of controlling the distribution of gas becomes a mat- 
ter of great importance. Many of these lines cover distances of 
Several hundred miles from the source to the point of distribution. 
Likewise, due to the great quantity of gas which many of these 
transmission lines are required to handle, high pressure of +400 
pounds and over is necessary at the source of supply in order to 
insure a satisfactory pressure at the delivery points. 

Frequently the load changes within the space of a few hours on 
these lines and then it becomes necessary either to cut back and 
raise the high line pressure, or else on heavy demands to supply 
the feeders with increased quantities of gas and thereby drain the 
stored-up gas in the transmission lines. The accurate accounting 
for the quartity of gas delivered daily to the different distribution 
lines is another matter of prime importance. Thus it can readily 
be seen that a terminal station is in reality the governing point of 
the operation of the entire transmission line and distributing feeders, 
as well as acting as the accountant for the quantity of gas delivered 
to the various points of distribution. 


General Layout of a Terminal Station 


The general practice in the modern terminal station is to bring 
the transmission line into a conveniently located point from which 
it is connected to a manifold consisting of a suitable number of 
orifice meter set-ups, which, in turn, deliver the gas to the desired 
number of distributing lines. 

Since most of the gas entering the terminal station is handled 
in large volumes, the orifice type of metering seems to be the most 
suitable as well as the most inexpensive. Therefore, all metering 
equipment discussion will be confined to the orifice type of measure- 
ment. 

The gas, after entering the various tubes, is then either manually 
controlled or controlled automatically by means of a regulator on 
each outgoing line. The regulator controls and meter gauges are 
located in a suitable meter house at a convenient point near the 
meter set-up. 

The operator can readily perform practically all of his duties 
from the meter house without having to go out and regulate the 
valves on the set-up or read meters located on the various tubes. 
The use of pilot controlled regulators has made possible the control 
of the various regulators from a central operating point. 

The orifice gauges are mounted on a bracket consisting of a sult- 
able length of 4-inch pipe placed horizontally and supported by 
several legs which are either set and grouted in the floor, or mounted 
on floor flanges. A pressure gauge, showing the low side pressure, 
and a pilot regulator are located in the immediate vicinity of the 
meter gauge. Thus the control of pressure and volume on any 


*Submitted by M. J. Cereghino, Los Angeles Gas & Electric ( 
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Fig. 8. 


particular line becomes a simple matter of operation without the 
necessity of the operator running back and forth as was done before 
the control of these operations was centralized. Fig. 8 shows a 
model gauge hook-up, together with the necessary pilot regulator. 

The meter house is provided with such furniture and ofhce 
equipment as is necessary for the operator to make his hourly com- 
putations. A telephone is provided in order that the operator may 
keep in touch with the distributing station as well as the central 
field station operators. 

A suitable type of hot air heater is another feature which lends 
comfort to the meter house, especially during the winter season. 
General Specifications of Orifice Meter Settings 

In laying out an orifice meter set-up, is necessary that certain 
conditions be adhered to in order that accurate and dependable 
measurement be had. The Natural Gas Department of the American 
Gas Association has set forth a number of recommendations which 
have been determined after several years extensive experimental 
work. A brief description of these recommendations, together with 
sketches is as follows: 


1. Size of Orifice: The diameter of the orifice should not be 
greater than six-tenths (0.6) of the inside diameter of the pipe in 
which the orifice is used. 

2. Angle Turns in Two Planes, etc.: If within 100 pipe dia- 
meters upstream from the orifice plate the run of pipe includes anvy- 
thing other than flanges, collars, wide-open gates, or bends, elbows, 
or tees which are in the same plane, then a set of straightening 
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Fig. 9-B. Pipe connections. 


WESTERN GAS 


vanes should be placed in the pipe between the upstream pressure 
tap and the nearest such interruption, but not less than six pipe 
diameters away from the pressure tap. (See Figs. 9-A and 9-B.) 
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3. Pressure Regulator Upstream: 
upstream from the orifice plate, there is a regulating valve, regu- 
lator, differential valve, check valve, or similar flow-distributing 
apparatus or fittings, vanes should be used (See Figs 10-A and 10-B.) 
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Fig. 11-B. Pipe connections. 


4. Minimum Length of Straight Runs When No Vanes Are 
Necessary: The straight run upstream from the pressure tap to the 
nearest fitting or turn should not be less than 10 pipe diameters, and 
the straight run downstream, measuring from the downstream pres- 
sure tap, should not be less than five diameters. (See Figs. 11-A 
and 11-B.) 


S. Pressure Regulator Downstream: A _ pressure regulator, dif- 
ferential valve or check valve should not be placed downstream 
from the orifice plate closer than 10 diameters to the downstrean 
pressure tap. 


6. Specifications for Straightening Vanes: The following recom- 
mendations regarding the employment of straightening vanes are 
based mainly on the results of experiments. 

a. The greatest dimension of the inside cross-section of any of 
the passages through the vanes should not be more than one-quarter 
(144) of the inside diameter of the pipe line. 
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b. The length of the vanes should not be less than 10 times the 
greatest transverse dimension mentioned in specification (a). 

The purpose of the vanes is to eliminate whirl, cross currents and 
large eddies, and make the gas flow straight along the pipe. 

The vanes may be built of standard weight pipe or thin-walled 
tubing, welded together and built into a nipple to be used as a 
section of the pipe line, or the vanes may be built in two end 
rings small enough to slip into the pipe line, being held firmly in 
place by set screws. It is not necessary that all the vane passage: 
should be of the same size, but the arrangement should be sym- 
metrical and approximately uniform so that not all large tubes 
would be on one side and small ones on another, or a large tube in 
the center with much smaller ones around the outside. 

While the use of straightening vanes is not necessary under- all 
conditions of measurement, many companies have adopted the rule 
of placing a straightening vane in every set-up, regardless of meter- 
ing conditions. 

Fig. 12 shows a detail of the type of vanes adopted as a standard 
by certain companies. ‘These vanes comply in all respects to the 
recommendations quoted above. 


Swedges 

Experimental work has shown that where the upstream pipe line 
is enlarged by a swedge so as to permit the use of -larger-sized 
orifice flanges, there should be at least 10 diameters of the larger 
pipe between the swedge and the upstream tap. Error in measure- 
ment due to a swedge is not eliminated by the use of vanes. 


Specifications for Meter Tubes 


Until recently, the selection of tubes for an orifice meter set-up 
was given very little consideration. It was generally assumed that 
all pipe was of standard internal diameter. This, however, is not 
the case and the result is that numerous meters are in error as much 
as 1 per cent, due to the internal diameter being either smaller or 
larger than the standard. 

It is therefore necessary in selecting pipe for an orifice meter 
set-up that the utmost care be exercised in the proper selection of 
pipe of the correct internal diameter. Where it is not possible to 
secure such pipe, the actual diameters found should be noted and 
proper corrections applied to the coefhcients. 


Specifications for Orifice Plates 

In general, there are two types of orifice plates which are com- 
monly used, namely the bevel edge and the straight edge. Both 
types have their advantages and disadvantages. The bevel edge 
until recently was probably the most commonly used, having been 
adopted as somewhat of a standard, as a result of the capacity tests 
made in the plant of the Metric Metal Works at Erie, Pennsylvania, 


Fig. 12. Straightening vanes for orifice meters. 


in 1913. On the other hand, the straight edge disc in recent years 
has come into extensive use by many companies, which have given 
up the use of the bevel edge disc entirely. 


The chief advantage of the bevel edge disc is that it can be made 
of heavier material, especially in the larger sizes, and the plate wiil 
not have a tendency to bulge as would be the case in the straight 
edge disc made of %-inch plate. The chief disadvantage of the 
bevel edge disc is the fact that if the disc is placed in the line back- 
wards (i.e. with the bevel edge upstream) it will cause erroneous 
results. This frequently happens in actual practice. The chief 
advantage of the straight edge disc is the fact that the disc can be 
used either for straight or reverse flow, and that there is no possi- 
bility of placing the disc in the line backwards. The only serious 
objection to the straight edge disc is the fact that in the larger 
sizes, there is a possibility of bulging. This, however, is an objec- 
tion which there has been a tendency to over-emphasize. 


For a company that is entering the field of orifice meter measure- 
ment for the first time and is not supplied with old discs, it is recom- 
mended that the straight edge disc be adopted as a standard. Figs 
13-A’ and 13-B show the design and specifications of bevel and 
straight edge discs as taken from a paper on orifice meter plates, by 
T. K. M. Smith, in “Proceedings of the Southern California Meter 
Association,” 1929-1930. 


Other Type of Orifice Fittings 

In addition to the ordinary doubie flange hook-up with an orifhce 
plate inserted between the two flanges, there are several orifice 
fittings on the market which are designed to simplify the changing 
of orifice plates. 


Of these special orifice fittings, there are two types in general use. 
In the first group, the plate is inserted in a specially designed cast- 
ing. It may be removed merely by loosening several small screws 
on a top plate and then releasing the orifice plate from a special 
clamping device. The disc may then be removed readily and in- 
spected. The chief benefit is a saving in time in changing the plate, 
especially in the larger sizes. Also, in locations which are not 
easily accessible, this type of fitting may be found of some advan- 
tage. It has this objection, however, that the flow of gas must b 
shut off entirely during the time that the change is being made. 


The second type of fitting is a self-contained orifice fitting con- 
sisting of two separate compartments. The orifice plate fits into a 
housing which is in the line of flow. When it is desired to remove 
the plate, it is merely necessary to move the disc from its position 
in the line of flow to another compartment, which may be sealed 
off by means of a cock or slide valve. A top plate is then removed 
and the plate removed and examined. The reverse operation 1s 
performed when the plate is again placed in service. 
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RECOMMENDATIONS RECOMMENDATIONS 


Upstream edge of “H” must be sharp and square. Edges of “H” must be sharp and square. 
Attach handle “E” by means of electric weld. 


45° bevel on downstream side of “H”". 
Attach handle “E” by means of electric weld Counter-bore plate to dimension “B” and the thick- 
GQ”. 


Counter-bore upstream face at minimum depth to pomedngalll 
or-bore > > im n © 
dimension “B”. “G”" must not be greater than 10% of “H”. 


‘G” must not be greater than 10% of “H”. “H” must not be greater than 60% of “B”. 
“EI” must not be greater than 60% of “B”. “H” must be accurate to within 1-1000 of an inch. 
“EI” must be accurate to within 1-1000 of an inch. Plates can be of steel or non-corrosive material. 


Plates can be of steel or non-corrosive material. 


Fig. 13-B. Straight edge 


Fig. 13-A. Bevel edge 
orifice plate. 


orifice plate. 


The chief advantage of this type of fitting is that the orifice plate 
may be removed without the necessity of shutting down the flow 
of gas. Thus, in the case where there is only one set-up in service, 
there is an advantage in that a by-pass is not required. The cost 
of the fitting is an item that must be considered, however, in determ- 
ining whether or not it is the proper hook-up to use for any par- 
ticular job. This type of fitting has found considerable use in city 
streets where the orifice set-ups are located underground. 


Gauge Piping 


The subject of gauge piping is one that always produces consider- 
able discussion wherever metermen gather. At the outset, it may 
be said that the appearance of the entire meter set-up depends to a 
large extent upon the neatness and care which have been exercised 
in installing the small gauge piping connecting the meter gauges 
with the meter tube. A carefully designed and neatly assembled 
meter gauge hook-up tends to make the entire meter station stand 
out as a real engineering job. 

The gauge piping in the immediate vicinity of the meter gauges 
is generally of %4-inch pipe and fittings. Many companies have 
adopted the practice of using extra heavy fittings for all types of 
hook-ups, and experience seems to bear out the fact that this pro- 
cedure pays in the long run. Small fittings are sometimes full of 
sand holes or have threads of uneven nature. Therefore, by using 
the best grade of small fittings the job of the meterman in main- 
taining a leak-proof set-up will be simplified. 

The use of a good grade of needle valve is found to be of 
advantage, especially on the by-pass line. Some operators object 
to the use of needle valves and insist on full opening gate valves. 
However, except in cases of marked pulsation, or when consid- 
erable liquid is present, the use of needle valves will not be found 
to cause any inaccuracies in measurement. Needle valves are very 
useful when checking the gauge to zero, as they assure a positive 
shut-off. 

The distance that separates the meter gauges from the meter 
tube is the determining factor in selecting the size of gauge piping 
to be used between these points. For meter set-ups where the 
gauges are placed within a few feet of the meter tubes, %4-inch 
piping is generally used. 

Where the gauges are set at quite a distance from the meter 
tube, the usual practice has been to increase the size of the gauge 
piping, depending, of course, upon the distance separating the 
gauges from the meter tube. One company uses ™%-inch piping 
where gauge is over 25 feet from the tube, and ™%-inch when the 
distance is under 25 feet. 

With no experimental data at hand, the above practice may 
be questioned, but from past operating experience it does seem 
probable that gauge lines larger than '%-inch are necessary even 
for distances up to 100 feet. Some interesting experimental work 
could be performed on these points, and in determining the max- 
imum practical distance between gauge and meter tube. 


Recording Gauges, Types and Use 


Several different makes of recording gauges are on the market 
for use in conjunction with orifice meter measurement. All of these 
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gauges operate on the same principle, and any of the standard 
makes in general use can be recommended as satisfactory. The 
type most used is that having a differential range of 50 inches of 
water, although the 100-inch and 10-inch differential ranges are 
used quite extensively. 

Great care should be taken in setting and piping up a meter 
gauge in order to be certain that the meter is in calibration and 
that the gauge piping is free from leaks. 


Manifold Design of Meter Tubes 


It may be said that there are two general types of manifolds in 
common use. Where there is considerale space available, as is 
usually the case at a terminal station for a large transmission line, 
the horizontal type of set-up design is preferable. This type of 
set-up requires more ground space, but it simplifies the piping con- 
siderably, especially where regulators are used on several different 
feeder lines leaving the station. Fig. 14 shows a typical set-up of 
this design. 

The other type of manifold consists of a series of tubes mounted 
one above the other, frequently as many as five tubes being in- 
stalled in this manner. While the manifold is essentially the same 
on the high side, considerable difficulty is encountered on the low 
side where regulators are used, unless a regulator is installed sep- 
arately in each meter tube. This type of set-up is ordinarily used 


Fig. 14. 


where the ground area is limited. In one particular location that 
the author has in mind there are three sets of manifolds, with five 
sets of tubes in each manifold, located in a space of 15 feet in 
width by 25 feet in length. It can readily be seen that extreme 
compactness may be obtained by this method of manifolding. Fig.’s 
15 and 16 show a typical set-up of this design. 


Types of Meter Tube and Regulator Set-ups 


‘There are innumerable ways and means of designing a terminal 
station with reference to manifolds, meter tubes and regulator hook- 
ups. In fact, no two engineers seem to agree upon all of the ma- 
jor factors in the design of a terminal meter station. 


There are five combinations that may be used in the design of 
a metering and regulating set-up for a feeder line coming off the 
transmission line manifold. These five types will cover prac- 
tically any of the set-ups in general use. 

1. One meter tube with self-enclosed orifice meter housing and 
one regulator with a by-pass. (Fig. 17). 

2. One meter tube and one regulator with an over-all by-pass. 
(Fig. 18). 


3. Two meter tubes and one regulator on each tube. (Fig 19). 


4. Two meter tubes and one regulator with a by-pass after both 
tubes. (Fig. 20). 

5. Two meter tubes and two regulators after both tubes. 
(Fig. 21). 

Each of these combinations has its advantages and disadvantages. 
A brief summary of the merits of each combination, together with 
the cost and a sketch, will be given in order to bring out the high- 
lights in terminal station piping design. 

Type No. 1 is the simplest set-up. It consists of a 16-inch tube 
swedged down to 12-inch at both ends. A 12-inch regulator with 
an 8-inch by-pass around the regulator, completes the hook-up. 
This type has an advantage in that its operation is quite simple. 
By using a combination of a 10-inch and a 50-inch gauge, the flex- 
ibility of the set-up is increased so as to make it compare fa- 
vorably with two-tubes with 50-inch gauges. The cost is $2,650, 
and it ranks second on a cost basis of the five types under analysis. 
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Fig. 16. 


The disadvantage of this type is that with only one tube and one 
regulator, the flexibility of the set-up, especially under variable 
load, is somewhat handicapped. 


Type No. 2, the single set-up with one regulator and an overal! 
by-pass has the same operating features as Type No. 1. The only 
difference is in the cost of the special orifice fitting and cost of the 
ordinary fitting with an added by-pass. Under the conditions 
specified in the two sketches, a price basis favors the use of the 
ordinary orifice with the added by-pass. The cost of this type 
of set-up is $2,520. This set-up has an advantage over the first 
type in that the overall by-pass allows by-passing the gas flow 
in case of trouble on the main meter tube, while in Type No. 1 
the high line would have to be shut down in order to inspect the 
orifice fitting. The disadvantage of Type No. 2 is that if it be- 
comes necessary to by-pass the regulator, the meter tube is also 
by-passed. 

In Type No. 3 we have two 12-inch tubes with a 10-inch regu- 
lator in each tube. This type of set-up has approximately the 
same meter and regulator capacity that a 16-inch meter and a 12- 
inch regulator would have. The cost of this type of set-up is 
higher than either of the other two mentioned, but on account of its 
increased flexibility and ease of operation, compares favorably with 
any of the five types under discussion. It has the advantages that 
it can handle a variable load with much greater ease, and that 
in case one regulator failed, the other regulator would still be able 
to handle the load without materially affecting the operation of the 
station. It has the disadvantage that in case of a failure of one of 
the regulators, the corresponding meter tube is likewise put out of 
service. The cost of this type of set-up is $2,845. 


Type No. 4 consists of two 12-inch meter set-ups with a 12-inch 
regulator and an 8-inch by-pass after the two meter tubes. This 
type is still more flexible in that either or both tubes may be used 
simultaneously with the regulator or by-pass. Its disadvantage 1s 
that in case the regulator is out of service, it is necessarv to use 
manual regulation through the by-pass. The cost is about $3,515 
and is considerably higher than case No. 3. The added expense 
does not justify the additional cost. 

Type No. 5 is a set-up of two 12-inch meter tubes with two 10- 


inch regulators after both tubes. The advantage is that flexibility 
of operation is increased to the maximum. Either or both meter 
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tubes can be used with either or both regulators. The only ap- 
parent disadvantage is the higher cost of this type of set-up over 
any of the other four. The cost is $3,830. 

In summing up the relative merits of all of the five types of 
set-ups under discussion, it would appear that for all-around use 
Case No. 3 with two 12-inch tubes with a 10-inch regulator in each 
tube will be the most suitable type to use. 
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Fig. 18. Single set-up with by-pass and one regulator with 
by-pass. 
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Fig. 19. Double set-up with one regulator in each set-up. 
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Fig. 20. Double set-up with one regulator and by-pass after 
both set-ups. 
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Fig. 21. Double set-up with two regulators after both set-ups. 


Regulation and Control of a Terminal Station 


The advent of the meter house, in which are located the meter 
gauges and pilot controls on each of the outgoing feeder lines, has 
helped to centralize and simplify the control and operation of the 
modern terminal gas station. The operator is now able to con- 
trol the operation of all of the existing lines in a station without 
leaving the meter house. 

The development of the pilot control regulator has been very 
instrumental in making this step possible. It has been successfully 
applied to all graduations in outlet pressure from 8 inches of water 
pressure to several hundred pounds. Practically any type regu- 
lator can readily be changed over to the pilot type of control at 
very small expense, and should perform satisfactorily. 

There are ordinarily two types of operation involved, both of 
which give satisfactory service. In one type, the bleeder gas is 
either allowed to escape into the atmosphere or into a low pres- 
sure holder. In other types, the bleeder gas is allowed to escape 
to the low side of the regulator into the gas main. Either method 
gives satisfactory operation and the choice of methods is optional. 


Special Features in Piping and Fitting Design 


In the operation and inspection of a meter station, a number 
of ideas have been developed which have been the outgrowth of 
past experience, and it may be of interest at this point to briefly 
mention a few of these features. 


Positive Shut-Off Cocks: Experience has shown that the use of 
at least one positive shut-off cock is desirable on each meter tube 
set-up. Whenever a meter tube is out of service, there is a chance 
of gas leaking through in small enough quantities so that the meter 
gauge will not register the flow, unless a positive shut-off cock is 
used. 

Likewise, on a by-pass around a regulator, it is better to use a 
positive shut-off cock and a gate valve as well. In the operation 
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of the by-pass, the cock is opened wide, and all the regulation is 
performed by means of the gate valve. ‘This procedure makes 
certain that at least the shut-off cock will not be eaten out by 
abrasion, and a tight shut-off can reasonably be expected. Fig. 22 
shows a number of these cocks on various inter-connections. 


Blow Down Lines for Meter Tubes and’ Regulators: In the 
changing of orifice plates or the inspection of regulators, it be- 
comes necessary to shut off the resprctive meter tube or regulator 
valves and then relieve the pressure in the connecting manifolds. 
Each meter tube and regulator set-up should be equipped with a 
suitable blow-down line of at least 1-inch pipe, which can be con- 
nected to a manifold and then blown to the atmosphere at a point 
where the danger of escaping gas will be greatly minimized. This 
feature greatly facilitates the inspection work and is an excellent 
safety measure. 


Dust Traps: Various types of dust traps have been designed and 
placed in operation at recently completed natural gas terminal sta- 
tions, but there has been little or no evidence of dust collection in 
any of these traps. This brings up the question of whether pre:- 
ent traps are of inefhcient design, or whether natural gas is so free 
from impurities that traps are unnecessary. It seems probable 
that the latter is the more logical solution, but the design of a suit- 
able dust trap is a problem that would bear further investigation. 


Tube Turns: The tube turn is of value in station piping, espe- 
cially where it is necessary to make a number of turns in order to 
avoid existing pipes. The tube turn adds to the appearance of the 
piping and also has a tendency to reduce friction losses in gas flow. 


Loose Ring Flanges: The loose ring flange has come into prom- 
inent use during the last few years in the terminal meter station. 
Where there are so many conections as are found in a meter sta- 
tion, the loose ring flange helps to reduce leaky joints and at the 
same time make the task of the pipe fitter much easier. In many of 
the more recent set-ups, loose ring flanges have been used ex- 
clusively. 


Sound-Proof Protection: In locations where the noise produced 
by gas flowing through a regulator becomes a nuisance to the 
neighborhood, it is necessary to provide some means of deadening 
the sound. The regulator or regulating valve in question may be 
completely encased in a redwood box, which in turn is filled with 
wood shavings. The results obtained by this means have proven 


Py 


Sete. eaienngtont Rent aoocend 


a 
EE etree si cc 


August, 1931 


very satisfactory in reducing the noise. If it is desired to kill the 
sound entirely, the entire set-up should be incased in the above- 
described manner. Fig. 23 shows a regulating valve and a regu- 
lator set-up which have been incased in a _ sound-deadening 
device; while the noise was not entirely done away with, it was 
reduced sufhciently so that no further complaints were made. 

In conclusion, it may be said that while considerable progress 
has been made during the past few years in terminal station 
piping and design, there is still evident a distinct lack of stand- 


ardization. It has been the object of this report to bring out some: 


of the highlights in terminal station piping and to show the dif- 
ferent methods of construction in use. 

It is hoped that in the near future considerable thought can 
be given this problem, with the idea in mind of standardizing the 
construction and operation of the modern terminal meter station, 
and at the same time embodying in it all of the latest and most 
efhcient pieces of equipment available to the industry. 


Design of Gas Burners by the Use of 
Fundamental Flow Formulae 


By Frank WILLS 
Pacific Gas and Electric Company 


HIS report consists of three parts: (A) Principles of flow 

and flow coefhcients adaptable to problems in burner design 

and installation, (B) Theoretical development of formulae 
for design of burners and pipe manifolds and (C) Summary of 
the general formulae with suggested standards and simplified 
equations for practical application. Those interested in only the 
practical application will find the summary sufhciently complete 
for immediate use, although it is probably advisable to review the 
first section on flow. The second section 
contains some discussion of limitations in 
addition to the mathematical derivations. 

The purpose of this report is to present 
a few simple equations for proportioning 
the parts of gas burners for any gas, to 
give a few practical formulae for certain 
specific gases, and to propose a theoreti- 
cal basis for rating the capacity of burn- 
ers which points the way to certain un- 
proven research problems. This is done 
without presuming to instruct the manu- 
acturer who necessarily must already 
have workable information on burner de- 
sign in order to survive competition, and 
primarily to make existing material 
available to the gas superintendent and 
his workers, in terms, form and data WMWUIMWU“s CW 
with which they are familiar so _ that . 

- Frank Wills 
they may be better equipped to handle 
their installations and service problems, 
as well as special work during conversion from one kind of gas to 
another. 

There is a definite need for simplified formulae which may be 
handed to the workmen. These, however, should be built upon a 
thorough theoretical basis so that the supervising men may know 
their limitations and be prepared to modify them where neces- 
sary. There is probably no single piece of apparatus used in the 
gas industry that is as underrated and misunderstood as the gas 
burner. This applies rather to the situation in general as there 
are certain groups who are experts in burner work, but there is 
need for more dissemination of their knowledge. All this work 
cannot be brought to the experts nor can they be present at all the 
numerous situations requiring intelligent handling. 

Often employees develop practical experience in adjusting and 
altering burners, as well as in making burners for special pur- 
poses. Usually their method is by the cut and try procedure 
which, although it brings out the ingenuity of the individual and 
should not be belittled, does not give them as much an opportunity 
to use their initiative as if they were given a fundamental back- 
ground for their work. Supervising officials would do well if 
they gave this matter some thought, as surely it should result in 
more efhicient work and better service. 

This report is simply an attempt at a definite step toward a 
more thorough digestion of the information available. It is felt 
that a theoretical development of a mental picture of what goes on 
in a gas burner, with an explanation of the function or influence 
of each part of the burner, in terms understandable to the aver- 
age gas man, is just as important in the ultimate purpose toward 
the education of the men in actual contact with the work as the 
production of a few usable factors for design. To this end a care- 
ful consideration of material already published is recommended, 
although the more popular present day tendency is to start a series 
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of experimental tests regardless of their need or a clear objective. 

The principles involved are primarily the same as those for the 
flow of gas through mains, valves, fittings, orifices and Venturi 
tubes. The coefficients of flow through the different parts of the 
burner are the same as those encountered in flow through similar 
shapes elsewhere. So much work has been done and is being done 
upon the principles of flow that it is possible to find in the litera- 
ture coethcients for almost any conceivable conduit shape. Conse- 
quently, there is available information of sufhcient accuracy for all 
practical use in design of burners. Since the equations are derived 
from fundamental flow principles and well established coefficients, 
they are applicable to all gaseous fuels regardless of heating value 
or density. Although the principles used in this report may invite 
criticism, it will have served its purpose if it results in a more 
general and practical understanding. 

The author wishes to express his appreciation for the valuable 
assistance of P. E. Beckman, who checked the material and offered 
many suggestions. 


SECTION A. PRINCIPLES OF FLOW UPON WHICH THE 
DEVELOPMENT AND USE OF THE DESIGN 
EQUATIONS ARE BASED 
A few definitions and a short review of the hydraulic equations 
of flow of fluids seems essential to a clear understanding, although 
to many it may seem unnecessary. It must be borne in mind that 
a workable system based on fundamental principles is the objec- 
tive, so that certain liberties with scientific data are justified. At 
the present time space does not permit as complete a presentation 
as is actually necessary when given to the workmen, so that anyone 
expecting to utilize this material should supplement it from per- 

sonal experience. 

Since the drop in pressure through the burners is small and the 
flow turbulent, the hydraulic equation is applicable. 

The basic relation underlying such flow for all fluids is given 
in equation: 


V=v2¢h = 8019 Vb (1) 


— a 
wile 2g =: 64.30 (la 


In which v=velocity in feet per second 
h=the head of flowing fluid in feet 
g—accerelation due to gravity, which for San 
Francisco Bay Region is 32.15. 

This relation is developed and discussed under “laws of falling 
bodies” in text books on physics. 

In equation (la) the head necessary to produce a given flow is 
shown to be equal to v-/2g. This is called a “velocity head.” It 
is the head necessary to produce the momentum of the flowing 
fluid and does not provide for overcoming any resistance or fric- 
tion; thus every flowing stream represents a minimum pressure 
head which is equal to the velocity head v 2g. 


Resistance to Flow 


If the stream is confined within a conduit whose frictional re- 
sistance is equal to one velocity head thus causing a total pressure 
requirement of two velocity heads, equation (la) may be written 


as follows: 
2 


h=2 26 (Ib) 


There are three possible ways to express this same relation, each 
one of which has a distinct meaning and interpretation, although 
having the same value. 


OV=/ag be 80i/h (2) 


The two velocity heads required for flow (one for the momentum 
of the stream and one for the friction of the conduit) are shown as 
a denominator under the head. In any flow equation the resistance 
as such is shown as a denominator under the pressure head. 


= 8.019 V.5h (2a) 


(b) V=V(2¢).5h 


This equation expressed the same condition but has a different 
meaning. It is equivalent to saying that only half the head is 
effective in producing momentum, that is, the amount of flow 
produced in the pipe will be the amount that would have been 
produced without friction were the head reduced one-half. 
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()V=V5 Van = (8.019707) Vh_ (2b) 


This form of equation for a like condition expresses the fact that 
the velocity is .707 times as great as it would have been without 
the friction. 

In practice we are in the habit of using all three means of ex- 
pressing flow equations in which resistances occur. The usual low 
pressure as flow formula is of the form or some modification of 


equation (3). 
= 1652 a,/ (3) 


In which Q = cubic feet of gas per hour at the pressure and 
temperature in the stream. 

A=square inches area of orifice or pipe 

H=pressure head, inches of water 

S=specific gravity of gas at the pressure 
and temperature in the stream, (air=1) 

Equation (3) was derived from (1) by simply substituting equiv- 
alents in units which are more convenient for practical use. Con- 
sequently it is also an equation for frictionless flow, the only diff- 
erence being in the terms used. 

Q 


was substituted for v 


A 
3600 —— 
bi 144 
67,904 H/S was substituted for h, 
giving equation (3a) 


at 
36007447 


which simplifies to equation (3). 
In these flow equations the resistance to be overcome may be 
shown in one of three ways, in a similar manner to those in equa- 


tions 2, 2a and 2b. 


= 8,019,/67904 _ (3a) 


First—Friction 


Q= I6S2AV rH) 4 


or Q =1652AV re (4a) 


In which f is frictional resistance in terms of velocity heads and n 
is the total velocity heads required for flow, that is, for friction and 
momentum thus, n—f+1. 

If the drop in pressure between two points in a pipe line is 
wanted, then only the friction factor is used and the equation be- 


= 1652AV fe (42a) 


This is the condition assumed in the usual pipe line formula. 
The resistance is a function of the length and varies with sizes of 
pipe so the f in equation (4aa) is replaced by a factor (depending 
on diameter) times the length, as shown in equation (4aaa). This 
equation applies to 1-inch pipe where f—0.5685L 


“I652A VOS685D5 Ds (4aad) 


Table No. 1 shows the velocity heads resistance per foot of 
length for a few sizes of bored tubes and for standard pipe sizes 
calculated from the equation. 


ee 
d +38 4.30 


La=length of pipe in diameters 
D =inside diameter in inches 


This equation is taken from Spitzglass’ flow constants. 
The frictional factor per foot of length is 12/(DLa) 


Frictional factor per foot= 
+ 30 + 03) 


0134 — a 
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For sizes above 1-inch the coefficient of friction for pipe may be 
approximated by the following formula. 


{ = ~46_ | 
peat 
D=inside diameter in inches 
L=—length in feet 


The corresponding approximate formula based on the drop in 
pressure in low pressure gas piping is: 


Q=1652 Ay (4) 


or roughly 


Q =/300 oe (4b) 


For average pipe line pressures above 1% Ibs. per sq. in. a 
high pressure formula should be used. 


& _HD~ p 
Q- 800. / T4615 Jats 


P=average pressure in pipe, pounds per square inch 
absolute 
Q=cubic ft. per hour at 30 inches pressure and 60° F. 
While Spitzglass’ and Weymouth’s formulae are recommended 
for general use, the above approximate formulae will be satisfac- 
tory for this work, having advantages due to their form. 


(4 bbb) 


TABLE NO. 1. FRICTIONAL RESISTANCE IN VELOCITY 
HEADS PER FOOT OF LENGTH 


Standard Pipes 


Bored Tubes 


La= 
Approx. 
Length in 
Diameters 
Frictional* per Frictional 
i. aa Factor "Velocity | Nominal I. D. Factor 
Inches Per Foot Head | Size Inches Per Foot 
% 8.23 5 If .364 4.000 
WA 2.20 10 iY, .622 1.464 
Y% 1.04 15 34 .824 0.8750 
1 0.619 20 1 1.049 0.5685 
1% 0.418 a 1% 1.380 0.3553 
1% 0.307 25 1% 1.610 0.2728 
2 0.191 30 2 2.067 0.1811 
2% 0.135 35 2% 2.469 0.1371 
3 0.102 40 3 3.068 0.0985 
a 0.0675 45 4 4.026 0.0668 
6 0.0396 50 | 6 6.065 0.0391 
Over 6 50 | me —— 


*Note that the frictional coefficient f for a pipe line is f= fric- 
tional factors per foot times the length in feet plus all other fric- 
tional resistances caused by valves, fittings, ete., in n velocity heads. 


Approximate values of frictional coefficient, f, for 
Entrance to pipe is, f= % v’/2g 
90° elbow or tee is, f=1 v /2¢g 
Globe valve , £=1% v'/2g 


The velocity upon which these resistances are based is the avy- 
erage in the pipe. 


Second —E fective Head 


ae aSEEL +7 for F pipe 


In which e represents the fractional part of the total head that 
is effective in producing flow, the remaining portion being used 
to overcome resistance. It is really the per cent efficiency with 
which the pressure head is utilized to produce flow. Compare 
with equation (4 aaa), 

This means of expression is ordinarily used in the performance 
of diverging nozzles used at the outlet of fans and blowers, where 
the per cent of the discharge velocity head that is converted to static 
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head in the outlet pipe line is taken into account. See Table No. 
4 in the summary for coefficients of diverging nozzles and other 
shapes. 


Third—Coefficient of Discharge 


Q= 1652 Act (4d) 


In which c may be considered as representing the fractional - 


velocity obtained as compared to the velocity that would have ex- 
isted had there been no friction as in equation (2). It is called 
velocity cofhecient. 

Since c also occurs as a multiplier to the area (A) it may be 
considered as the fractional part of the cross sectional area which 
is effective in permitting frictionless flow, the remaining portion 
having been closed by frictional losses. This is the common ori- 
fice equation in which c is the “coefficient of discharge” and is in 
reality a correction for the reduction in area of the strearn at the 
vena contracta, as well as for friction. For mathematical pur- 
poses it may be considered a “velocity coefhcient’” or an “area 
coefhcient,” as well as a “discharge coefficient” and may as such 
be applied to any flow problem. See Table No. 4 for coefhcients 
for orifices and other shapes. 


Flow Coefficients 

For the purpose of considering flow through a gas burner which 
usually consists successively of converging and diverging nozzles, 
tubes and ports, it is necessary to consider each of the factors, 
f, n, e and c of equations (4a), (4c) and (4d) as coefficients of 
flow. Each one indicates either resistance or the indirect effect of 
resistance, and for a given tube, fitting or shape they bear a diff- 
erent relation to one another. By inspection of the above equations 
it may be readily seen that the following equations show these re- 
lations, 


fen-let-1=— -| (5) 
ne peng = f+ (5a) 
il 6b) 


or 
C=fe = aa = RS (56 
rn V4 

Since n equals 1+f it is always greater than one, consequently, 
e and c are always less than one. The frictional or resistance loss 
(f) may be anything from less than one in very short lengths 
of pipe to every large values, as in long pipe lines. 

The list of flow coefficients given in Table No. 4 is only partially 
complete, but sufficient for most practical work. Many more may 
be found in the voluminous literature on the subject of fluid flow. 
Very seldom will experimental work be necessary, as probably all 
the shapes that will be used in burners have been tested for flow 
resistance and a careful search of reports on the subject will 
locate the necessary information. The experimental work done in 
connection with these reports is usually quite accurate, while in 
burner work great accuracy in coefhcients is not necessary. 


Adding the Resistances in a Series 


It is important that the meaning and relationship of these co- 
efhcients be kept thoroughly in mind, because it is necessary to be 


Diverging Nozzle 
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able to express the resistance or the effect of resistance of a series 
of shapes in a single coefficient either as c, e, n or f. It is fortunate 
that the frictional resistance (f) for each shape in a series may be 
added. It should be noted that since the momentum of the gas 
stream is supplied but once only one velocity head may be added 
to the sum of the successive (f) values. There is no simple rela- 
tion by which the coefficients in the other terms may be combined, 
so it is most convenient to convert each to the frictional unit, then 
add and reconvert to the term most convenient for use. It must 
be understood that always these coefficients refer to the area, ve- 
locity or velocity head at some given cross section area in each 
shape and, consequently, they must also be converted to a com- 
mon base before adding. If fs, ms, es and cs represent the respec- 
tive overall coefficients of a series, and subscripts 1, 2, 3 and 4 
denotes the corresponding coefficients in the respective parts of the 
series With ai, ao, a3; and as, the respective areas of the cross section 
in each fitting, tube or orifice upon which the coefficient is based: 


Then, 


f,, (in terms of velocity head at cross section a,) = 
2 2 2 
+) f, + (3) f, + (3) f, +f, 


or 
fs, é(4+3 + +4 (6) 
and 
Ns. =|+ fs, (6a) 
% * | (6) 


Cs, : (69) 


Gas Burner 


The gas burner consists of four essential parts requiring four fun- 
damental equations. The port area is directly dependent upon 
burner capacity, the manifold cross section bears a definite ratio 
to the total port area, the area of the throat of the injection tube 
depends upon the efficiency of the injector and the total resistance 
of the burner. The gas orifice depends upon the coefhcient of the 
orifice, the efficiency of the injector, the resistance of the burner, 
the specific gravity of the gas and the air-gas ratio desired. Fig. 1 
is a sketch showing the essential parts of a burner and the nomen- 
clature for these parts as used in the text. 


SECTION B—DERIVATION OF FORMULAE 


The development of the formulae is given for those interested and 
its study is recommended, although not essential to a working 
knowledge of the material in the summary. 

Because of ease in handling, the order in which the derivation 
of formulae is arranged does not coincide with that in which they 
will be used nor listed in the summary. 


Ratic—Burner Manifold Area to Port Area 

In order to obtain maximum capacity through a given burner 
head in cubic feet per hour, per square inch of port area, it is 
important that all ports deliver the maximum allowable velocity. 


| Orifice Injector Throat 
| 1 | 3 = 


Burner Tube | Manifold ee 
| Ports, 
|| Total port area (a, ) 3 
2 ee a ae gol 
Manifold Area 
(a,) 
t 


f,n, f4 Ng 
C,e, C4 €q 


Fig. 1. Essential parts of a gas burner—showing parts to which the areas and flow coefficients used in the text refer. 
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Usually it is necessary that the amount of heat delivered at each 
port be practically the same and if the burner is to operate at 
varying rates of flow, it is desirable that there be no more ten- 
dency of flash back or blow-off at one port than at any other. 
These are a few reasons why uniform distribution of the air-gas 
mixture to the ports be taken into account in design. 

The ratio of the velocity of the gases past the ports to that 
through the ports determines the uniformity of distribution. This 
is controlled by the ratio of the cross section area in the manifold 
to the area of the ports. 

The velocity of the air-gas stream in the burner creates a velocity 
head toward the end, consequently, each successive port receives a 
pressure in excess of that at the preceding port, resulting in longer 
flames at the far end of the burner. The ratio of the pipe area 
to the port area that should be used is determined by the degree 
to which even distribution of heat through the length of the burner 
is desirable. 

If for very good distribution of heat, 2.5 per cent less heat at the 
first port than at the last port of the burner is permissible, then 
there may be 5 per cent (1.025°=1.05) difference between the pres- 
sures at the two extreme ports because the quantity delivered 
through each port varies as the square root of the pressure at that 
location in the manifold. 

Where fairly good distribution is required the difference in pres- 
sure between the first and last port must be relatively small and 
the assumption that the average pressure in the burner is the mean 
of the first and last port pressures, introduces such a small error 
that the resulting equation is quite practical. The following is the 
development of the equation; its limitations will be shown later. 


Let 
h,—Average pressure in manifold, feet air-gas mixture 
y —Pressure at first port, feet of air-gas mixture 
h;—Pressure at last port, feet of air-gas mixture 
v;—Velocity in manifold approaching the first port, 
ft. per sec. 
vi—Average velocity through all ports, ft. per sec. 
c.—Coefthcient of discharge through ports 
a;—Cross section area of manifold, sq. ft. 
a;—Total area of ports, sq. ft. 
x —Fractional difference in pressure between the first 
hs — y 
and last ports— 
hs 
X=Fractional difference in pressure between the aver- 
age pressure in the manifold and that at the two 
hs - hg hy - y 


extreme ports ———— - 
hs hs 
By definition and the above conditions: 


xns=hs-y = 2(h,-h,) (7) 
and 
oeh=h.-h, = Xh, (8) 


or 
h 


* 0-5 o) 
Multiplying(Q) by x 


hs 


ths=7] m h, =hs-y (10) 


From(@) and (9) 


x 
(|—5x) 


The difference between the pressures h; and y is: 


=X (10a) 


v3 
hs-y = 2g =xh, ‘( 


For the flow through the burner ports: 


VRIL |v 
weed 2ghy oh, = 3 (2) 


WESTERN GAS 


Substituting from (11) and (12) into (10) 


2 
oa. 


2p l-Sx cf 2¢ 
Simplifying and equating to areas 


: i eR a “1 (14) 


Eyvtracting square root 


a3 _ Le 
2 = ¢, yet 


(15) 


Which by (0a) 


2 He (6) 


a ~ V2X 


Either (15) or (16) may be used although (16) is slightiy 
simpler. Note that the sign to designate ‘equal to or greater than,” 
has been used. 

The ratios of the area of the manifold to the area of the ports, 
as calculated, are really limiting values. Since these equations 
are obtained theoretically, the calculated values should be regarded 
as limits and a safety allowance be used for practical work. 


Limits of Accuracy of Equations (15) and (16) 


M. L. Enger and M. I. Levy in an article, “Pressures in Mani- 
fold Pipes,” published in American Water Works Association Jour- 
nal, Vol 21, page 659, May, 1929, have developed the equation 
(17) for the pressure at any point in a manifold. 


y «dé 
523 vers 31416 - ££ z (N-Z) 7) 


y —Pressure head in the space just beyond any port 
number Z 

N=Number of ports 

hs—Pressure head at far end of manifold 

cs—Coethcient of discharge for the ports 

d,—Diameter of the ports, sq. ft. 

d;—Diameter of the manifold, sq. ft. 


In the particular case of the gas burner, interest in the pressure at 
any one port is of minor importance. The ratio of the pressures 
at the first and last ports is the matter for consideration, conse- 
quently, this equation is rewritten as follows: 


¢ Eee. ~D Me 
E Evers 3.1416 -2 cy 34 | ((8) 


in which: 
y =the pressure head in the manifold ahead of the 
first port 
a,—total port area, sq. ft. 
as—cross section area of manifold, sq. ft. 


Solving this equation for a series of ratios of y to hs, a number 
of values for as/a, have been calculated by both equations (16) 
and (18). From Table No. 2 it can be seen that equation (16) 
is sufficiently accurate for practical work where the difference in 
pressures at the two extreme ports is not likely to exceed 20 per 
cent. 

For very good distribution, the manifold area should be equal 


‘to or greater than 234 times that of the port area. This holds 


regardless of the character of gas or air-gas ratio. Smaller sizes 
may be used if there is no particular demand for even height of 
flame throughout the length of the burner. The resistance of the 
manifold between the first and last ports has not been taken into 
account as it is small unless the length of burner is unusually long, 
and the distance between ports considerable. Ignoring the friction 
loss is equivalent to introducing a small factor of safety in choos- 
ing the ratio of manifold to port areas. 


The Injector Tube 


From the formula for flow through Venturi meters, which is a 
modification of equation (1), it is possible-to derive the flow co- 
efhicients for the injection of air which in turn may be used to de- 
termine the efhciency of the injector. Where high air-gas ratios 
are required this is important. 
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Equation (18) 


TABLE NO. 2 


— as 
pee teeter Vv as Qe 
| hs; hs as for cs — .61 
| 0.01 0.99 9.96 cs 6.08 
| 0.05 0.95 4.44 C, 2./1 

0.10 0.90 3.11 ¢c; 1.90 
| 0.20 0.80 2.164 1.32 
| 0.30 0.70 1.73 c; 1.06 
| 0.40 0.60 1.46 cs 0.89 
0.50 0.50 1.27 Cs 0.77 
| 0.75 0.25 0.95 ey 0.58 

1.00* 0.00 0.64 cs 0.39 

hs—y 
* At ———=1.00 the velocity is so high that flow from the first port ceases. 


Equation (16) 


x—h;-) h;—h, 

socanieliaaiis . EE as 
h hy a3 
0.01 0.00503 9.97 cs 
0.05 0.0256 4.42 c; 
0.10 0.0503 3.15 cs 
0.20 0.1111 2.12 ce; 
0.30 0.153 1.81 c; 
0.40 0.250 1.41 C4 
0.50 0.333 1.23 ¢; 
0.75 0.600 0.91 cy 
1.00 1.000 0.71 cs 


a3 
as 
for C4 61 
6.08 
2.70 
1.92 
1.29 
1.10 
0.863 
0.75 
0.56 
0.43 


** Kowalke and Ceaglske in their report on The Aeration of Gas Burners, A. G. A. Proceedings 1929, found that drilled ports 


gave a discharge coefhcient. 
oF .61 6. 


For Venturi Meters: 


2 2 
V5 Vj 


‘ C2Vcp Ah (9) 


V2=Velocity of stream in throat, ft. per sec. 
vi=Vvelocity of stream at inlet, ft. per sec. 
co =discharge coefficient on basis of throat area 
Ah =the drop in static head between the inlet and throat con- 
nection>. 
The ve in the Venturi corresponds to the v2 in a gas burner. 
Equation (19) may be written: 


phe -l, =" 
C3 ep 


Actually in the atmospheric injector v; is zero since in effect the 
inlet is beyond the actual end of the tube. 


=(| +f ans. 
(I+) =, 


(2.0) 


V3 2 
x % (21) 


Ah= 


The coefheients cz and fz refer to the converging cone which ends 
at the throat, f., being the usual frictional resistance and the one 
v 2/2g the momentum of the stream. This momentum is supplied 
by the suction at the throat, which in turn is created by the 
velocity in the throat. Thus, in order that there be flow, two 
velocity heads must be supplied for momentum; one carries the 
stream through the throat and the other is transformed and used 
to maintain suction. 

Then, in an injector the velocity head used to maintain suction 
ray be considered as part of the resistance so the total resistance of 
the converging cone and throat is (1+ fs) v2/2g. This resistance 
constitutes a sort of “drag” on the velocity head of the throat. 


Coefficients of Flow For a Gas Burner 


The resistance beyond the throat is fa ve/2g for the diverging 
nozzle, fs v:/2g for the burner tube (including allowance for 
bends as well as length) and fs vs /2g for the burner ports. 


The total resistance of the burner is therefore: 


v3 7 


+f 
ma... 4 
Which in terms of velocity at the throat is: 
- a2\* as\* 
=| +f_+ = <é 
Ari +ttty +f =) +f (#) 


The total number of velocity heads required for flow through the 
burner are 


(+6) = Uae +f (22) 


(23) 


Ny = C++ ty + (#) + £(#) (24) 


The fraction of the velocity head at the throat effective for flow 


through the burner 


a 


2 


The coethcient of 


velocity or effective 


Up, “VTErG 


Tera 


1S 


| 


2 + fat ty +h SAY +4(2) 


discharge for the 
throat area is 


burner in 


(25) 


terms ot throat 


(26) 


It can be seen from equation (25) that the effective head, based 
on the throat velocity head, for flow through the gas burner, will 


always be less than 50 per cent and that from equation (26) 
coefhcient of discharge will always be less than 


the 


707. In this re- 


spect it is similar to a short piece of pipe whose diameter is equal 


to that 
excess of one veloci 


of the throat 


and 
ty head. 


Ratio of Throat Area to Port Area 


length sufhcient to give a 


resistance in 


The resistance as shown in equation (22) may be divided con- 


veniently 


into that directly effecting the efhciency of 


the throat 


stream in producing flow and that which simply constitutes resist- 


ance, 


diverging cone fa are in terms of vz, 


Let Et: 


fractional 


> 


2¢. 
the 


part of 


head transmitted by the 


The “drag” of the injector (1+ fe) and the resistance of the 


injector 


and diverging cone into the burner tube for flow. 


Thus Et v2 
ing parts plus the 


Converting f; v 


pe | 
4 +h, +f 


2g may be equated to the resistance of the 


head for momentum 
Foe 


2g to 


eo NE 
a rT. 


basis of port velocity 


(27) 


remain- 


(28) 


and dividing by 2g 


(29) 


30) 


(3!) 
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The ratio of the throat to the port area is dependent upon the 
eficiency of the injector and the resistance beyond. This is inde- 
pendent of the character of the gas. It is advisable to use a throat 
slightly smaller than the calculated value unless ample allowance 
has been made for resistance in the coefhcients for the burner ports. 


Ratio of Orifice Area to Throat Area 


The gas jet issuing from the orifice supplies the force which 
drives the air-gas mixture through the burner and the ports. The 
force of a jet is mv, i.e., its momentum. Without friction, the 
momentum of the gas jet equals the momentum of the air-gas 


mixture in the burner. 


Let q =cubic feet of gas per second 
R —air-gas ratio 
d, =density of gas, lbs. per cu. ft. 
d, =density of air lbs. per cu. ft. 
v’=velocity of gas jet for frictionless flow 
v’=velocity of air-gas mixture for frictionless flow. 


Then for frictionless flow: 


qa)¥ =4(R* 1) : avd . (32) 


In this equation there is only sufficient head for the momentum 
of the stream. If vs and vz represent the actual velocities at the 
vena contracta and throat respectively and 


Fj and Ep 
2 


the fractional part of the pressure heads of each stream available 
for frictionless flow, then by expressing the terms of equation (32) 
in units of heads, these coefhicients can be applied. 


Let mj—momentum of the gas jet at vena contracta 
mM2—momentum of air-gas mixture at the throat 


aj—area of cross section at the vena contracta, sq. ft. 


a2—area of cross section at the throat, sq. ft. 


q= ¥jr4j and q(R+l) =v, a 


wa 2 and = RAC 
Md and Ma FS a, (3) 


Now v;/2g is the velocity head of the jet and v./2g is the 
velocity head at the throat. Because of friction and losses only 
E; v;/2g in the jet and 


a — 
*: Oe 


at the throat are available for frictionless flow. 


Then 


Me = R +d ads F We 

2g (R+I) ~ be 2g 
These two equations are for the momenta of two frictionless 
streams whose deliveries are equivalent to the actual amounts used 


in the burner. 


Equating: 


.f. y= (Rdp+ di) y2 
ss CES) a - 


Substituting * for v, and q (R+1) for v. 
2 


dai . aoe) a, in coon 


i 4 ACD) 


Clearing: 
gf -¢, Beard) (p+) 


4 2 


ae 
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F. 
: Fa: Soe | (36) 


in which S= specific gravity of the gas, air=1 
If c; is the coefficient of discharge for the gas orifice whose area 


is a; sq. ft. then: 
C1 a1—aj 


F. 
ek. Se | 
5 a2 = aa R+S R+I G7) 


All of the coefficients used in equation (36) are subject to rather 
accurate estimation from standard flow data except that for the 
efficiency of the gas jet, Ej. As is shown later, there is very good 
reason to believe that the gas jet assumes the shape of a diverging 
cone whose slope is about seven degrees. For such a cone in a 
pipe line the eficiency would be (Table No. 4) 0.65. Using this 
value and calculating the other factors from the parts of the Ko- 
walke and Ceaglski burner from such data as are available in their 
report, a number of orifice to throat ratios for various air-gas ratios 
and specific gravities have been calculated and plotted on the 
curves from their Fig. 9 and shown in Fig. 2. 

It can be seen that the calculated values fall very close to the 
experimental results except in the case for a specific gravity 1.40. 
The reason for this discrepancy is not known. It is felt that equa- 
tions (36) and (37) do take the specific gravity into account prop- 
erly. It may mean that various gases assume a slightly different 
angle in the jet thus giving a different value for Ej. The change 
in heat head for large pressure drops may effect this value slightly, 
in which case the ratio of specific heats is involved. For practical 
purposes E;= .65 may be used. 

The following are the coefhcients used for the Kowalke and 
Ceagleske burner and Table No. 3 contains the calculated ratios. 
Flow Coefficients for Kowalke and Ceaglske Burner 

Injecting Tube (Their Fig. 4) 

Angle of converging cone—16°—16’, f.=0.03 

Diverging Cone 

Angle of diverging cone=4+°—11’, fa=0.32 
Burner Tube 
Size—1%4-in. length 2-in. Bends=1, f;=1.0 

Ratio a2/as—.1745 

Ratio a2/a,—.405 

Ratio a4/as— 43 

Coefficient of discharge for ports—c,—.616 

Coefficient of discharge for orifice—c;—.97 


=| +.03 +.32 +1(1745) +165(.405)" =1.65 


2 


E a 1 8 


2 


a 0,65 5 oo. et 
2 (9737) S+R Rel “’ StR R* 


Formula 


Thus, the ratio , of the idtiies area to the throat area is Sietabthins 


upon: 
Coefthcient of discharge of orifice 

Efficiency of the burner as a whole for frictionless flow 
Efficiency of jet in transmitting its velocity head to the throat 
Specific gravity of the gas 

The air-gas ratio desired. 

This ratio is therefore dependent upon the character of the gas 
as regards both the specific gravity and heating value. It is inter- 
esting to note that equation (37) explains the results of several 
experimenters who have found that with a given burner the air- 
gas ratio is independent of the gas pressure. 

Equation (37) was calculated assuming certain ideal conditions; 
consequently, values calculated by it are limiting values. Actually 
the orifice should be slightly less than calculated unless all the 
frictional factors have been estimated high. 

Using a smaller orifice and higher pressure to obtain the same 
quantity of gas increases the momentum of the gas jet, which im- 
proves the air entrainment. If the orifice is very much less than 
the calculated size, using carefully chosen factors, it will be neces- 
sary to provide an air shutter. 


UW WD ee 
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T) 
THROAT ARE A CONSTANT 5 
a ——_- 
- Pm ee COEF F.=0.616 
@) SPEC. GRAV.= 1.40 
@ * “ = 1.00 
“ a +e “ = 0.63 
@ * “ = 0.44 
@ * ~“ = 0.174 
12 (AIR = 1) — 
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COMPARISON OF CALCULATED VALUES (4 ) FROM EQUATION (37) WITH 
EXPERIMENTAL CURVES BY -KOWALKE & CEAGLSKE. 


Fig. 2. Relation between the air to gas ratio and the ratio 


orifice area to throat ratio (Ref. Fig. 9,“Aeration of Gas 


Burners,’ Kowalke @ Ceaglske, A. G. A. 1929). 


TABLE NO. 3 


Calculated Values of ai/ae for Various Air-Gas Ratios 
and Specific Gravities 


S 1 
Formula a:/a:=1.78 
S+R R+1 
Air-Gas - SPECIFIC GRAVITY 

Ratio 1.40 1.00 0.63 0.44 0.174 
R a,/az a,/ae a1/as Para a:/az 
0474 
3 .0570 .0244 
4 0484 .0353 .0148 
5 .0496 .0333 .0240 .0100 
6 .0481 .0364 .0242 .0174 0072 
7 .0372 .0278 .0184 .0132 .0054 
Ss .0294 .0219 .0144 .0103 .0042 
9 .0240 .0178 0117 0083 .0034 
10 .0199 .0147 .0096 .0068 .0028 
11 .0168 .0124 0080 .0057 .0023 
12 .0142 .0105 .0068 .0049 .0020 
13 .0127 0091 .0059 .0042 .0017 

14 .0108 .0079 .0051 .0036 

15 0095 .0070 0045 .0032 

16 0084 .0062 .0040 .0028 

17 .0077 .0054 .0035 .0025 


Position of Orifice with Reference to the Throat 


Both the Bureau of Standards in Bulletin No. 193 and Kowalke 
and Ceaglske in A. G. A. Proceedings (1929) found that there was 
an optimum position of the orifice with reference to the throat. 
Rough experiments conducted for the author indicate that the jet 
of gas issuing from an orifice forms a natural cone whose sides 
have approximately a 7-degree slope, and that variation in pressure 
did not change this angle sufficiently to be noticeable. It seems that 
for best air entertainment that the orifice should be located so that 
the expanded jet of gas will nearly fill the throat, thus constituting 
a loose fitting piston to drive the air-gas mixture forward against 
the resistance of the burner. 

Based on a 7-degree angle, the distance from the orifice to the 
throat, for tight fit, is shown by the following formula: 
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L =4.07 (D.- D:) (38) 
L =distance from orifice to throat in inches. 

D:=diameter of orifice, inches 

D.=diameter of throat, inches. 

Certainly the distance (L) should be somewhat less than 4.07 
(D.- D;). 

In the Bureau of Standards work the slope of the diverging cone 
of the burner influenced this position, but their data for cones hav- 
ing 2- to 4-degree slope averages about: 

L=3.6 (D2 - D:) (39) 

In the data of the Kowalke and Ceaglske Reports it appears that 
the opimum distance was 

2354 (D.- D:) (40) 

The average of these figures is probably quite safe for good prac- 
tical use. In any well-designed burner the diverging cone will fall 
within the range of 2 to 4 degrees, so the following is recom- 
mended: 

L = 3.4 (D.-Ds,) (41) 

Both the efhciency of the injection and the optimum position of 
the orifice depend upon the angle of the natural diverging cone 
formed by the gas jet. The Bureau of Standards and the Kowalke 
and Ceaglske Reports point out that the air-gas ratio and optimum 
orifice position are not affected by pressure. A logical conclusion 
from such a finding is that the slope of the jet is not affected by 
pressure. This is confirmed by tests conducted for the author in 
which jets of natural gas containing titanium tetrachloride were dis- 
charged into air and photographed. Various pressures up to 25 
pounds per square inch were used and the angles in all cases were 
practically the same. 


Burner Capacity 


The velocity of the air-gas mixture through the ports must ex- 
ceed that for the flame of the mixture; otherwise there will be a 
tendency for the burner to flash back. The excess must be sufh- 
cient to give a substantial height at maximum capacity. The 
“flame speed” value—usually given under that heading, is the speed 
of the flame’s progress through the air-gas mixture in a closed 
tube, whereas, with a gas burner the air-gas mixture is discharged 
into and is burned in air. As a result the burning rate may be 
much faster than the usual reported “flame speed.” 

Fig. 3 is a reproduction of Fig. 20 of Bureau of Standards Tech- 
nical Paper No. 193, with additional information placed upon it. 
The figures on the curves and in parenthesis are the ratios of the 


B8.Tu / CU. FT. MIXTURE 236 197 69 148 rm 18 107 98 
% THEO. AIR 10 20 30 40 50 60 70 80 90 100 
30 T T TY T T : 
' Z\ 
j . LIMIT OF OPERATION 
WITH 590 8.TU WATER 
28 Aan \ GAS. 14 "PIPE BURNERS 
' | . 
| | °o 1 
20; i ire 
| | dq | 
cy 
| | 9S 
24 = j } 
wie 
22 al 
| 
20 f ¢ | | 
| a. | 
i 
ae | 
0 ! 
= 1 
« o 4 
a w 
- | 
I 
~ ‘ 
i 
p i 
| 
12 + 
5 
i 
i 
> OF +4 
s " 
I 
- ! 
8} 4 
> ! 
Lao 
= i y, y } x 
° 6} 4 4 t 
J tg P ; 
w ‘ 
> P , 
4 4 
4 = T 4 r , 
st at a" 
“ a — 
4 a a 
of ao” 
2 + > ap © Lo —- 
7 
a 
% = r 2 3 4 5 


RATIO: AIR TO GAS 


XY - REGION FOR NORMAL CAPACITY OF BURNER REGAROLESS OF MANFOLD TO PORT AREA RATIO 
XZ - REGION FOR MAXIMUM CAPACITY OF BURNER HAVING 34, 5 3 

I — REGION FOR MAXIMUM CAPACITY OF BURNER HAVING 4:4. =I! 

TL — REGION FOR MAXIMUM CAPACITY OF BURNER HAVING “se, = /.99 


Fig. 3. Blow out (upper limit; and snap back (lower limit) 
limits of velocity for water gas. NOTE: Expansion due to 
temperature not considered. (Fig. 20 T. P. of 


B. of S. No. 193.) 
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manifold areas to the port areas. A ratio of 3.3 gives practically 
ideal distribution, consequently, the maximum capacity and widest 
range between blow off and snap back. These curves show very 
well the importance of proper ratio of manifold to port area. 

The point (X) at which the curve (3.3) deflects shows the air- 
gas ratio at which a slight increase in port velocity will cause a 
change from snap back to blow off. For the gas used in those ex- 
periments this occurred when the air-gas ratio was at about the 
ideal mixture for maximum “flame speed” and the port velocity 
only a little greater than the maximum “flame speed” for that gas 
in a 1-inch tube. Just how much importance can be attached to 
this fact is a question. It is often pointed out that the “flame speed” 
of the gas influences the port velocity that may be used, but in no 
instance has there been established a definite relation between the 
two so that it can be used for a basis upon which to calculate 
burner capacities. It seems that this might very well be a suitable 
subject for scientific investigation. 

For the purpose of this report this point of deflection in the 
curve for a burner having ideal distribution has been taken as a 
basis upon which to calculate burner capacities. The “flame speed”’ 
for various gases are taken as the maximum in 1-inch tubes. Such 
practical tests as have been reported in the literature seem to 
check fairly well with the capacities that are calculated by this 
method. We therefore feel justified in presenting this procedure. 
It is a simple matter to establish empirical capacity data for any 
given gas, but a capacity basis that will apply to any of the many 
gases now available requires a definite fundamental starting point. 

On Fig. 3 the straight line XY was drawn as representing a fair 
average of the allowable port velocities on the (3.3) burner for 
various air-gas ratios. A low air-gas ratio permits a higher port 
velocity. 

The average installation requires a wide operating rang:. If 
from 50 to 75 per cent of the theoretical air is entrained as primary 
air the burner will satisfy the average conditions. If the burner is 
supplied with an air shutter it can be designed for a high air-gas 
ratio and adjusted to meet the operating conditions. A fair norma! 
rating for the burner (3.3) on the gas used in these tests is a port 
velocity of 10 feet per second for 70 per cent of the theoretical air 
as primary air, and is applicable to burners having low ratios of 
manifold to port area. A general equation for the straight line 
XY is: 


(Normal capacity for all ratios of as/a,) 


: 
A =F +F|175(I-5 (42) 
3600 44 | Ry | 


43) 


In which 
Q =—Cubic feet of gas per hour 
R —Ajir-gas ratio 
R:=Theoretical air-gas ratio for complete combustion 
A,=Port area in square inches 
F —=Maximum “flame speed” for the gas used based on 
data for tubes of 1 inch in diameter 
The straight line XZ in Fig. 3 shows reasonable values for the 
maximum gas capacity for the burner (3.3) when using the car- 
buretted water gas during the tests. The general equation is: 


Maximum capacity for burners having a ratio of 2 = 30 
a 


[ +5.2(I- BR) 
(R+!) 


In a similar manner the equations for maximum capacity of the 
burners having A;/A«—1.1 and 1.99 respectiveiy are: 
For A: A.=1.1 


Q=25A,F (44) 


[I +2.7(.8- | 
(Ra) - (45) 


Q-34A,F 


For 
A, 5 
A _ 199 


4 
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R 
[ * 3.5(.87- R )| 
. t 
Q=31A,F CE) (46) 


By using these equations (based on the curves in Fig. 3) for 
general purposes, it is assumed that for any other gas the deflection 
in their curves will occur when the port velocity equals the maxi- 
mum “flame speed” and that the curves for all gases are geomet- 


rically similar. 


Manifolds in Piping 

While it is permissible to ignore the friction drop when deter- 
mining the ratio of as/a, within burners, this is not satisfactory 
when des gning pipe manifolds from which a number of laterals 
are to be run, especially if the distance between taps is consider- 
able. Neglecting friction may result in choosing an unnecessarily 
large header, and on the other hand the too frequent use of flow 
formulae in which resistance alone is considered may occasionally 
lead to erroneous results. 

Since, usually, the purpose in designing a manifold is to find 
the size pipe necessary to give at least a fairly uniform distribution 
of gas, it may also be assumed as in the case with the burners, 
that the average pressure in the manifold is equal to the arithmetic 
mean of the pressures at the two ends. As shown previously, with- 
in the range usually wanted, the error is very slight. 

Equations (7) to (10a) inclusive apply to any manifold. 

The difference between the pressure h; and y is due to: 

(a) welocity heads, without friction: 

If it is assumed that equal quantities are to be drawn off at each 
tap, then the velocity in the manifold approaching the first tap is: 

Vn—Nve (47) 
in which 
vm—velocity in the manifold approaching the first tap, 
feet per second 
ve—velocity in the manifold approaching the last tap, 
feet per second 
N =number of taps 


Then 
v2 2 ve 
he-y= 2 =\\ 2 (velocity heads only) (48) 


(b) and friction loss 

Let f.= frictional coefficient for each section in velocity heads. 

The frictional coefficient for all sections between the taps are 
equal, being of the same diameter and length, but the actual re- 
sistance is measured in units of velocity head occurring in the sec- 
tion. These differ because the quantities flowing in each section 
vary. Beginning with the last section, the velocity in each preced- 
ing section increases by an increment equal to ve and the series 
constitutes an arithmetic progression. (ve, 2 ve, 3 Ve... . NVe). 
The corresponding velocity heads are 


Ye Ve e v2 
—» 4-£,9-£ So i rn: 
Cg oe ‘ ef 


Thus the friction loss from the first to the last port is: 
2 


NVA ND ot 49) 


Then by (48) and (49) 
= se 
he-y = N, f Ze (Friction loss) (50) 


(c) Total Difference in Pressure 
From equations (48) and (50) 


2 
V 
hs-y=(I-N, f) 32 (51) 
cf 
From equations (10) and (50) 


ye 
Ty he (Ne BBE 62) 
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For flow through all the laterals 


2 
Vi 


WC Vogh, or h,= (+h) 26 (53) 


Vi =Average velocity in tap openings, ft. per second 
Cy, = Discharge coefficient for taps 
Fy, = Total friction in lateral in terms of velocity heads 


at the tap opening 


From equations (52) and (53) 
, y. v2 
| — By (| +F ) 2¢ (| N, f.) 2¢ (54) 


Then if 
am = Cross section area of the manifold, sq. ft. 
au = Total area of tap openings, between the connection 
of the feed line and the end of the manifold, sq. ft. 


‘am = _ (5x) (ICNz fy) 
ae * Se (| +F,) (55) 
and 


2m _ [Al-5x) (I-N, fs) ' 
a, X (1 +f, ) (56) 


or substituting from (10a) 


(TF ) when N. f.<l (57) 


when N. f, >I (57a) 


In equation (51) the expression (1—N, fs) really represents the 
difference between the pressures at the two ends of the manifold. 
It may be that in some cases the friction loss is greater than the 
build up due to velocity head toward the distant end. Then, the 
difference in pressure would be (N.fs—1) thus the final equation 
is written in two forms (57) and (57a). 


The coefficient of friction Fz, deserves special attention. This is 
a coefhcient resulting from the addition of all the resistances in- 
cluded on the tap connection and obtained in accordance with equa- 
tions (5c) and (6c). All the resistances in this line are expressed 
in terms of velocity heads based on the velocity in the tap opening, 
using the procedure set up in equation (6). 

Equations (56) and (57) are of the same form as (15) and (16) 
for manifolds not considering resistances, but they cannot be as 
readily used for caluclating the area ratio as (15) and (16). In 
(56) and (57) it is necessary to know or assume the size of the 
manifold in order to determine the friction coefhcient fs. It is ad- 
visable to estimate the size by omitting the expression (1—N,; fs). 
This gives a slightly larger size than wanted. ‘Then, choose a size 
smaller than that indicated by the caluclation and check with the 
complete equation, either (57) or (57a) as the case may be. 

The derivation of equations (57) and (57a) was on the assump- 
tion that the manifold is fed at one end. Naturally, where con- 
venient it should be fed at the center in which case only half of 
the lateral openings are included in the area ay, thus reducing the 
size of the manifold one-half. If fed at two points, dividing the 
manifold into three sections, the center length of which is twice 
the two end sections, then one-fourth of the tap openings are in- 
cluded in ay, and the size of manifold required is reduced to one- 


fourth that needed if supplied from one end. 

When all the burners attached to a manifold are operated as a 
unit, the proper relation of the manifold area to the total area of 
laterals will provide uniform distribution for which purpose equa- 
tions (57) and (57a) will serve satisfactorily. If, however, the 
laterals may be operated singly or in groups, and there is a limit 
to the variation in pressure Hy which may be allowed at any one 
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burner during the manipulation of the load, then an additional 
problem arises. This is a matter of pressure regulation and not 
distribution of flow. The point at which the pressure is maintained 
constant is of vital importance. If this is in the manifold no fur- 
ther calculation is required since the laterals are assumed to have 
equal resistances. Regardless of the number of units oprating the 
pressure at each will be uniform if the pressure in the manifold is 
constant. 

Where the point of constant pressure is some distance from the 
manifold then the drop in pressure between that point and the 
manifold is the controlling factor. The difference between this 
pressure drop when carrying maximum and minimum loads is the 
variation that will be transmitted to the burners during extreme 
changes of load. 

The size of the line that should be used between the point of 
constant pressure and the manifold may be calculated directly by 
using a flow formula suitable to the conditions (a high pressure 
formula if the average is over 1'% lbs. per sq. inch), provided the 
volume and pressure drop placed in the equation are properly 
chosen. 

For this purpose the quantity for flow is taken as 
and Hy as the pressure drop. 

Q max.—cubic feet gas flowing per hour during the maximum 

load, 30 inch pressure base. 

Q min.—cubic feet gas flowing per hour during the minimum 

load, 30 inch pressure base. 


Q” max.—Q min. 


H, —Allowable variation of pressure at any one burner dur- 
ing extreme changes of load, inches water. 
L =Length of line in feet. 


Thus using equation (4 bbb) for high pressure as an example. 


-—— eo 7 
VQtnax- Q'min. 300 fe 14.73 (58) 


and for iow pressure, from (4bb) 


H. p 16/3 
0.46 LS 


V Omax.- Q‘min. = 1300 (5 8a) 


Effect of Temperature 

Often the location of a burner is such that the air-gas mixture 
becomes heated enough to affect the adjustment. This should be 
considered in designing burners for ovens as well as for other 
special installations. 

The equation for flow through the ports is: 


By Ga) Q, = l652A, re 


Or =cubic feet of air-gas mixture at the temperature in 


the stream within the burner, cu. ft. per hr. 
St=specific gravity of air-gas mixture in the steam 
It Q=cubic feet of air-gas mixture at 60°F. equivalent 
to OT 
S =specific gravity of air-gas mixture at 60°F. 
T =temperature of air-gas stream in burner, absolute 


Substituting: 


Qs 16524, / HE 260 = 16524 /—t (59) 
520 


Thus the rise in temperature is equivalent to increasing the total 
number of velocity heads required (ns) in direct proportion to the 
absolute temperature which in turn reduces the air-gas ratio for a 
given burner below that which it would have had at a lower tem- 
perature. 

The quantity flowing through the ports is reduced, but on account 
of the expansion and lower density the linear velocity is increased 
in proportion to the square root of the absolute temperature. 
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It so happens that increase in temperature increases the speed of 
gaseous reactions very considerably. The lower air-gas ratio and 
the greater linear velocity at the ports do not entirely compensate 
for the increase in “flame speed” so a “flash back” is possible. 
Where a decided increase in temperature is to be encountered and 
the temperature can be estimated, the coefhcient for total resistance 
at the ports should be increased in proportion to the absolute tem- 
perature. This applies to the throat area equation (30) and the 
orifice area equation (37). By doing this, the air-gas ratio is main- 
tained and the capacities may be substantially increased. 

The fact that the rate of gaseous reactions at ordinary tem- 
perature doubles for each rise of about 10° F., while at 
a temperature of 1800° F. the rate doubles for each rise of 180 
degrees leads one to suggest that in calculating the port area by 
equation (43) allowance should be made in the “flame speed” for 
temperature. Just how close to adhere to the general statement for 
gaseous reactions is a question. There does not seem to have been 
any experimental work done in a manner that yields a satisfactory 
mathematical correction to the “flame speed” for temperature. The 
best one can do is to use his own judgment. 


SECTION C—SUMMARY 


In this summary all the formula and data necessary to the de- 
sign or required in checking a gas burner and its piping manifold 
have been assembled without any of the development equations. 

In addition, for the convenience of those who may wish a very 
quick means of proportioning burners and who are willing to use 
the standard shapes suggested, a complete series of very simple 
equations are tabulated for several gases. If another set of stand- 
ards seem more adaptable to any particular individual, company or 
condition, the preparation of the corresponding simplified equations 
is readily accomplished and if applied to one kind of gas the pro- 
cess becomes exceedingly simple, as shown in Table No. 5, from 
which it can be seen that workmen can be supplied with complete 
data without complicated formulae or graphs. These data, if 
properly supervised as to limitations, can be readily prepared with 
sufficient accuracy from flow data available without experimental 
research. 


Nomenclature of Symbols Used in General and Simplified Equations 


A:, As, As and A,=respectively, the area, sq. in., of the gas orifice 
burner throat, burner manifolds, and burner 
ports, 

am/a_ =ratio of the area of a pipe manifold to the 
total area of the lateral connections 


Ci, Cs—=respectively the coefficients of discharge for 

the gas orifice and the burner ports 
D:, D.=diameters of orifice and throat respectively in 

inches 
E:=over-all pressure coefhcient for the combina- 
tion of converging and diverging nozzles in 
terms of the fractional part of the velocity 
head at the throat that is available for fric- 
tionless flow beyond the diverging nozzle. It 
is the fraction of the throat velocity head that 
may be converted to static pressure in the 
1 


burner tube and = ; 

2+f2.+fa 

Ky =Over-all pressure coffcient for the hurner as 
a whole, including converging and diverging 
nozzles, the burner tube, manifold and ports, 
in terms of the fractional part of the velocity 
head at the throat that is available for fric- 
tionless flow through the burner as a whole 


a | 
2+t+ ei (Ge) + f, Ge) 


f. and fa=respectively, the coefficients of friction for the 
converging and diverging nozzles in terms of 
the velocity head at the throat. They are the 
number of throat velocity heads lost in fric- 
tion for the respective parts. 

f; and f,=respectively, the coefficients of friction for the 
burner tube and ports; being the number of 
velocity heads (based on their respective ve- 
locities) lost in friction. 

f,=the frictional coethz:ient for the section of a 
piping manifold contained between lateral 
connections. 

Fy, =coefficient of friction for the laterals, being the 
total frictional resistance of the lateral and 
its connections, including final discharge to 
atmosphere, in terms of the velocity head at 
the lateral connection. 
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H=pressure head or pressure drop depending on its use, 
inches of water. 
H,=allowable variation of pressure at any one burner during 
extreme changes of load, inches of water. 
L=distance from orifice to throat in inches in equation (41). 
L=length of line in feet in other equations. 
1/d=ratio of length of channel to diameter of channel in 
channel type orifice. 
n4=—total number of velocity heads, required for flow through 
burner ports (—1+f,) in terms velocity in the ports. 
N=number of lateral connections on a piping manifold. 


No = (+234 ND 
l N° 


Q max.—maximum load, cubic feet per hour, 30-inch pressure 
base. 
Qmin=minimum load, cubic feet per hour, 30-inch pressure 
base. 
R=ratio of air to gas in the mixture in the burner. 
Rt=ratio of air to gas when the mixture contains the theo- 
retically correct mixture for complete combustion. 
S=specific gravity of the gas, air=1. 
T=absolute temperature degrees Fahrenheit. 
’=velocity, feet per minute. a 
X=ratio of the difference between the pressures at the first 
and last ports to the average in the burner manifold, 
(also applied to the first and last lateral connections of 
piping manifold). 
v—velocity, feet per second. 


Instructions For Use of the General Formulae 


The order in which the equations are arranged follows the se- 
quence in which they are most conveniently used. For those who 
have not followed through the detail of Sections A and B, some 
sort of instruction appears necessary and, even to those who have, 
a summary of the essential steps in the practical application may be 
useful. It is assumed that a thorough knowledge of the demands 
and character of service expected of the burner is at hand. The 
steps given here are but an outline of the desk work required to 
determine the proportions of the burner, its piping manifold and 
the feeder line. 

1. (cs) Choose the coefhcient of discharge for the type of port 
opening that will be used (see Table No. 4 for flow coefficients of 
orifices). 

2. (X) Decide upon the allowable pressure difference between 
the average manifold pressure and that at the first an@ last ports 
(see discussion in connection with Table No. 2). 

3. (T/520) Determine the temperature correction if the air-gas 
mixture in the burner will be heated to unusual temperature. 

4. (As/A;s) Use equation (16) to calculate the ratio of burner 
manifold to port area. 

5. (R) Knowing the cubic feet of air required for theoretical 


* combustion of 1 cubic foot of gas (Rt) take (R) the air-gas ratio 


that is most suitable to the purpose. The majority of applications 
require within the range of from 50 per cent to 75 per cent of the 
theoretical air as primary air. 

6. (F) It will be necessary to obtain a value for the maximum 
rate of flame propagation in a 1-inch tube for the gas served. This 
can be obtained from many references in the literature. 


7. (As) If only the average consumption of gas is available and 
the rate of use per burner varies considerably use equation (43) to 
calculate the port area. If the maximum capacity expected of the 
burner is known use equation (44), (45) or (46) according to the 
ratio As/A, previously calculated. Bear in mind that any consid- 
erable rise in temperature of the gases in the burner increases its 
capacity. Special burners, having pilot tips, have a maximum port 
capacity about 10 times that of the ordinary burner. 

8. (f. and fa) Obtain from Table No. 4 the coefficients of fric- 
tion for the converging and diverging cones. The list of coefh- 
cients for various slopes of these cones should assist in making a 
satisfactory choice. Note that the converging cone giving the least 
resistance has a slope around 12% to 13 degrees, while for the 
diverging cones a small angle is better. 

9. (As and fs) From the calculated port area and the ratio of 
burner manifold to port area, calculate the size of the manifold. 
Usually the burner tube is the same size as the manifold (As). Then, 
estimate the length of the burner tube and from Table No. 4 obtain 
the corresponding coefficient of friction (f;) including allowance for 
bends. 

10. (A:) With equation (31) and the port area (A,) previously 
obtained, calculate the area of the throat. Actually use a size 
slightly smaller than the calculated unless allowance for unexpected 
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TABLE NO. 4 2. Ratio of Burner Manifold Area to Port Area 
FLOW COEFFICIENTS 
’ C 
Converging Nozzles * ig Az : ae Ce 


ee a. sa (16) 
a ae on J a oe 3X 


Cc, -88 .90 .92 93 .94 .94 94 .94 94 .93 .93 .92 9! 
ce. .77 82 .85 87 B8 89 89 89 88 .87 B6 .85 .B4 
1 . ’ . — 
ry “an — on nae en - nr aa Bo a an t “a 3. Port Area (Normal Capacity for all As/A, ratios) 
z 
Diverging Nozzles ** i & : Q(R+1) 
A 3 id . - 
: = a OR 2 ai ee wed te ke ie 10° A, es) (43) 
4 3 2 2 02 st 8 83 ot lO CUCM CUT? COS OjOFIIl+I./5 (I-) 
. ae i aoe a a a a Se ae ee a , = 
ng iti 61.18 1.25 1.28 132 139 1.45 1.54 1.56 1.61 1.69 1.79 t 
a © 2 2 Bm Ww © S54 56 8 8 79 
Standard Ventury —__ on a Gas Jet 3a. Port Area (Maximum capacity basis) 
ing tice, ehan |. a ! ee 
2 Os COEFF. USED FOR A 
i ’ DIVERGING NOZZLE F een 
_4¥25(0; 0,) ko, ++ — 8.18(0-D,) =| OF ore or x =|] 
Gas Orifice * ° 
* 
ioe wal & ae ean \45° c, 6! ; ¢, .70 ORMLED c .616 
rom. e, .94 ———o ‘j 1 e, .37 = ~ e 49 e, 2 = Q (R+ |) 
n, 1.06 n, 2.70 . n, 2.04 PORTS 71, 64 il 
nw A f, -06 a f, 1.70 —:s f, 1.04 f, 1.64 A, = (45) 
i the .. 2’ 2 @ te. ce ee "a R 
- = 5 [i ta .78 .90 .89 .88 .87 .65 .84 34 F [+27 8 ~ 
Tn - om Me ee t 
Ps on n, 16.88 16.64 0.23 1.26 1.29 6.32 1.38 1.42 
f, 88 04 23 .26 .29 322 .38 © .42 
j a om 
Approximate Resistances of Burner Tubes and Standard Pipe. For v2 = 20 
TUBE BORE INCHES lye ' VA 2 2% 3 o 6 (om 4 
LENGTH IN DIAMET- 
ERS FOR f=iv¥/eg 5 10 1s 20 +25 30 35 40 45 50 50 
f PER oo LENGTH 82 22 1.0 62 31 19 3 10 86.07 04 A Q (R+ 1) 
1.0. STD. PIPE 364 622 824 105 1.61 2.07 2.47 3.07 403 6.07 _ R (46) 
f PERT Narn ae 39 a. 27 19 14 096 .067 039 3] af t 3.5 (8 = R, ) 
FOR PIPE ENTRANCE 90 ELBOW OR TEE GLOBE VALVE t 
f = wv*/2g f = 'v°/2g $= |Av'/2g A 
Vy aan = 
FOR ONE VELOCITY HEAD : H= S(g4s55) = 5(igBsa )* = S(-a5es) For A > 3.0 
# ADAPTED FROM DATA IN BUREAU OF STDS. TECH. PAPER NO. 193 ’ 
* * ° «= « “FAN ENGINEERING’ BUFFALO FORGE CO he Q(R+ !) 


25F|I*5.2(- we) o" 


4. Throat Area 


resistance in the selection of values for f; and ny. If the tempera- A 
ture of the burner will be unusually high make a temperate cor- 


rection. ¢ < RF (3 1) 


4 f ——} +f 
11. (Ai) From Table No. 4 obtain the coefficient of discharge , A, 7 
for the gas orifice which is to be used. With equation (37) and 
the size of throat previously determined calculate the area of the 
orifice. The area obtained by the equation (37) is the maximum 7 - D+ +f (27) 
d 


that can be used and secure the air-gas ratio assumed. A smaller 2 


size may be used by providing an air shutter. i 
5. Orifice Area 


12. (Gas Pressure) Check the size of orifice against the pres- 


sure available by equation (4a). Usually the pressure available is A, 65 S | 
in excess of that required for the calculated orifice size. In that —_ = — a Sa (37) 
case the orifice may be reduced to suit the pressure and air shutter A; an Cj S+R R+| 

2 


provided. 


13. (L) The distance from the throat at which the orifice must 
be placed in order to get maximum air entrainment is obtained _ - =DP+f+f +f (—2) +4 ( 
by equation (41). If the orifice has been reduced to suit the pres- b ’ 
sure and maximum entrainment is not necessary, the distance need 
not be as great as calculated. 


(24) 


6. Gas Pressure 


14. (Piping Manifold) Equation (57) is used to obtain the 
proper size of a pipe manifold to insure good distribution. Q 


| | | 1652 A «, vas (44) 
15. (Manifold Feeder) Where the point of constant pressure is v 
somewhat removed from the manifold, determine the amount of al- 


lowable variation in pressure that may be allowed at any one 7. Distance of Orifice from Throat 

burner due to change in load (Hy) and, then use equation (59) or L=3.4 (D,- D;) 4] 
(59a) as the case may be to find size of feeder line. 8. Pipe Manifold Area 

Summary of General Formulae for Gas Burners and A l-N.f 

Piping Manifold i. Zz 2's (57) 


1. Temperature correction if the air-gas mixture in the burner 
is subject to high temperature. 


In order to maintain desired air-gas ratio, apply T/520 os 
correction to total velocity heads required at the ports in N. = (|+ 2+3 4+ N ) 493) 
equations (31) and (37) and the coefficient of discharge 7” Ne 3 
(cs) in equation (16). 


In calculating port area and burner capacity make allow- 9. Piping Manifold Feeder 
ance for higher rate of “flame speed” in equation (43). For high pressure—from equation (58) 
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wa (Qmmax. - Qmin.) 
D ="250.000H,P LS (59) 


For low pressure—from equation (58a) 


ye. (Q max. - ( min.) Ls 


3,675,000 H, (59a) 


Simplified Formulae For Practical Use 


By choosing certain standards many of the complications of the 
general equations are eliminated. In practical work it would be 
necessary to adopt some standards from a construction point of 
view, as well as to simplify the routine mathematical manipulations. 
There is no need of carrying useless general terms in routine work 
under specific conditions. Using a standard type of injector tube 
f, and fa become constants. A decision on the method of mak- 
ing the gas orifices and burner port openings makes constants of 
Ci, Cs and ny These standards depend upon local conditions, 
character of gas, shop equipment, and personal preference. With 
a given gas the values of S, F, Rte and even R may be taken as 
constants, thus making the equations for port area and the ratio 
of gas orifice to the throat very simple. 

The following standards and factors are offered as suggestions 
which, although worthy of consideration, are given primarily as an 
illustration and a suggestion, that those interested, prepare a similar 
list to suit themselves. The formulae and data in Table No. 5 
are derived from the general equations by using these factors and 
the coethcients for the standard shapes and cover five kinds of 
gases. 


Practical Standards 


For Injector: A standard Venturi i. e., converging nozzle of 12% 
degrees, a throat whose length is equal to its diameter and a di- 
verging cone of 3% degrees. 

Then: fo=0.13 and fa=.28, ea=.78 

A trumpet shaped inlet with radius of curvature equal to diame- 
ter of throat is more efficient but difficult to make except for a 
manufacturer. 


For Gas Orifice: A channel orifice with 45 degree approach and 
1/d=1.0 
Then: ci:=0.88 


For Burner Ports: Drilled ports without burrs or bevel 
Then: c.=.61 ng=2.69 £.—1.69 


For Air-Gas Ratio: For average conditions 70 per cent of the 
theoreical air required for combustion is entrained as primary air. 
Then: R=.7 Rte 


For Ratio of Burner Manifold Area to Port Area: For ordinary 
uses X=.05 and A;/A, equal to about 2.0 might be satisfactory, 
but the capacity of such a burner is about 20 per cent less than 
that of a burner having very good distribution. It is advisable to 
adopt a higher standard. Taking X=.02. cs=.61. Then, A:;s/Asg 
equals 3.0 gives a condition as good as will be wanted anywhere. 


For Pipe Manifolds: Often the pressure at the first or last lat- 
eral should not differ from the average in the manifold more than 
4 per cent where the manifold pressure is near that at the burner. 
In order to provide a safety factor for practical use it is probably 
better to use X=.02, the same as for the burner manifold. 


Sim plified Formulae for Gas Burners 


(To be used only for the above Standard Shapes and Factors) 
1. ‘Temperature Correction 

Not considered except in special cases 
2. Port Area from (44) (Maximum capacity basis) 


- A(R+/) 
A. “Gar 60) 


The capacity or burners having pilot tips is about 10 times 
that of equation (60) 

Burner Manifold Area from (16) 
As — 3 Ag 

4. Throat Area from (30) 


Ww 


f 
G + 2.69 
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Unless there is unusual resistance in the burner tube due to bends 
or length, fs; will not exceed one; so, for practical work, A: may be 
taken as—0.39 Ag. 

5. Orifice Area from (37) 


‘ hep ALY oR RF 60) 
24i+f, (Ge) + 1.69(4%) 


as above, if f; does not exceed one. 


i< 


A, = A, .c9 5 a (63) 


Smaller size may be used to suit available gas pressure if air 
shutter is provided 
6. Distance of orifice from throat 
No change, see equation (41) 
7. Pipe Manifolds from (57) 


+ x UM 
aL 5 [+f 


64) 


8. Feeder Line to Pipe Manifold 
No change, see equation (59) and (59a) 


TABLE NO. 5—GAS BURNER DIMENSIONS FOR GASES OF 
VARIOUS DENSITIES AND HEATING VALUE 
Calculated by Simplified Formulae 
(For Only Certain Standard Shapes and Factors) 

For More Accurate Figures Use the General Equations 


Symnool Coal 
of Nate anda CeW. ## Propane Butane 


Fornula Gas Oil das Gas 


Supporting Date 


ls Beteue of gas 1180 550 550 2520 3270 
2: Specific Gravity s 065 045 260 1.5 2.0 
32 Flame speed (Max. in 1* Tube) F 2-3 565 6.0 207 207 
4: Theoretical Air Required R, 11.0 4.75 4.75 2369 31.1 
5s Air-Gas Ratio in Burner R ? «7 R, 77 3-3 303 17.0 22-0 
6, Mixture Gas Ratio Rel 8.7 4.3 4.3 18.0 23.0 
7* Maximum Capacity Factor (R + 1) 0059 =. e012 e011 2104 0133 

s Cue ft./ire per sq. met me 17 83 91 926 705 
9: Entrainment Factor a: 1 2009 Ss «028 2036 20045 20036 

$+R Rel 
Burner Equations 
lp Port Area, sq. inches A, = 20592 0129 -OllQ. =o 104 01339 
2¢ Ratio Manifold to Ports aS : Independent of gas used. 
Ag 7 Standard chosen = 3.0 
3: Throat area, sq. inches A, b Independent of gus used Use A, | 139 Ag 
unless f, exceeds 1, see (61) 

4s Gas Orifice, sq. inches A, z 20026 Ay 20081 Ap 0104 A, 29013 A, 200104 A, 


May be smaller to suit gas pressure if 


rf % does not exceed 1 
shutter is supplied. 


Possibly Indepvencent of gas used 

See equation (41) 

Independent of gas used. See equation (64) 
Dependent on Specific Gravity of gas, 

See equations (59) and (59a) 

BeteucsAir. per sq. in. port 20,000 45,600 50,000 24,200 24,500 
area at maximum capacity. 


Ss Distence of orifice 
fron Throat 

63 Piping Manifold 

7: Piping Manifold Feeder 


Conclusion 


An elementary discussion of flow formulae and flow coefficients 
is presented. With this as a basis, general equations for propor- 
tioning gas burner parts and piping manifolds, applicable to any 
gas regardless of heating value or density, are derived. A _ prac- 
tical demonstration of simplified formulae for specific gases and 
conditions is worked out, showing detail of standards used. 

Two rather important assumptions were made which should be 
checked by experiment. ‘The first is the relation between the per- 
missible port velocity for any gas to its maximum rate of flame 
propagation. The second, is that the efficiency of the gas jet re- 
gardless of characteristics of the gas is comparable to that of a gas 
stream flowing in a diverging cone having a slope of 7 degrees. 

The final equations check well with such test data as are avail- 
able, and practical application, such as has been tried by a few 
individuals, seems to have been satisfactory. The simple theory of 
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flow used is worthy of consideration in much of the work about 
furnaces and flues as well as burners and manifolds and should 
be made available to those capable of grasping it. The danger of 
supplying the final equations in too simple a form without the 
principles behind them is that those on location during installing 
and testing become too mechanical and lose the significance of con- 
trolling factors peculiar to the individual case. 


Distribution Construction Equipment and 
Units of Performance* 


UT of the exchange of ideas by committee members springs 

the opportunity of gaining knowledge for improvements in 

equipment and operating methods, or for selection of new 
machines or set-ups. ‘Therefore, the real value of the Association's 
technical work varies directly with the zeal with which the com- 
mitteemen collect and furnish data. 


A study of the name of this committee indicates a two-fold pur- 
pose: First, to consider all types of hand tools and powered equip- 
ment used in the construction and main- 
tenance of gas distribution facilities; and 
second, to develop a uniform system of 
performance units in order that intelli- 
gent comparisons can be made for the rel- 
ative efficiencies of organizations, large 
or small, engaged in similar activities. 

A short reflection upon the first part of 
the title reveals that a complete treatise 
would be an extremely voluminous report 
and in this article the aim will be not to 
describe commonplace tools, equipment or 
methods, but to set forth details of certain 
tools or features of them which may be 
different from the ordinary. In order to 
accumulate information on this subject 
representatives of member companies were 
asked to supply illustrations and descrip- 
tions of their operating methods. With 
one or two exceptions, the responses indi- 
cate that the opportunities for beneficial work by this committee in 
keeping the industry up-to-date are almost unlimited. 


C.D. Wetss 


Chairman 


Likewise, an attempt was made, by sending out prepared forms, 
to collect figures on costs of certain operations, such as trench 
digging, back-filling and tamping, from which comparisons could be 
made. From the replies, it is evident that the methods of comput- 
ing costs of labor, tool rental and overheads must be so different 
that no true comparisons can be made at the present time. For 
example, the cost per cubic yard of trenching by hand labor in 
soils classified as clay or adobe by one company is $.347, and 
by another $2.78. Both these figures included overhead charges. 
Hence, the need for a universal system of units and classifications 
for comparative purposes is obvious. 


CONSTRUCTION EQUIPMENT 


In this section will be treated, principally in a pictorial manner, 
a number of specialties developed for use in connection with the 
construction of gas distributing mains, which may be of interest. 
No need is seen to reproduce photographs of ordinary truck equip- 
ment, prosaic tools, ditchers, tractors with back-filler or mould 
boards, as everyone is familiar with them. 


MECHANICAL PIPE WRAPPING 


Taking up first the handling and the preparing of pipe in the 
shops, one company which uses mechanically wrapped pipes has 
made a number of improvements in the machine and methods, 
greatly increasing the output and tending to reduce the costs of 
applying wrappings. Briefly, the process is to clean the external 
surfaces of the pipe by sandblasting, then priming by using a paint 
spray gun. The pipe is next passed through the wrapping machine, 
where coatings of asphaltum, layers of felt, crash and ripplekraft 
paper are applied. 

One unfavorable feature of the wrapping machine as furnished 
was the lack of speed adjustment. To overcome this, a variable 


* Committee Report: C. D. Weiss, Chairman, San Diego Cons. G. & E. Co.: 
H. V. Buffineton. L. A. G. & E. Corp.; C. M. Cole, So. Calif. Gas Co.: G. F. 


Cruickshank, So. Counties Gas Co.; R. V. Dodge, San Diego Cons. G. & E. 
Co.; Ray Edwards, San Diego Cons. G. & E. Co.; W. E. Fraser, San Diego 
Cons. G. & E. Co.: F. S. Honberger, So. Calif. Gas Co.: B. M. Laulhere, South- 
ern Fuel Co.; C. J. Melrose, Spokane G. & F. Co.; A. B. Meyer, So. Calif. 


Gas Co. 
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Fig. 1. 


Fig. 2. 


Fig. 3. 


speed controlling device was installed, seen in Fig. 1, immediately 
beneath the motor, with the two chain sprockets. By this mechanism 
the speed of the machine can be accurately controlled. 

Difhculties were also encountered in supporting the pipe. Special 
roller stands were developed and permit the pipe to roll and feed 
longitudinally. One is shown at the front end of the machine in 
Fig. 2, and another behind the machine in line with the building 
column at the left. The latter is also seen at the right in Fig. 1. 
The heights of the stands can be regulated and the position of the 
rollers adjusted to suit the diameter of the pipe. 

The tour-wheeled buggy shown in the lower left corner of Fig. 2 
supports the wrapped pipe as it comes from a machine. Pulleys 
and counter-weights have been fitted to the buggy so that it wil! 
be automatically returned to starting position. 

Behind the machine appears a rack designed to hold the rolls 
containing the wrapping material and rollers over which the mate- 
rials travel. This rack is more clearly shown in Fig. 3. 

Formerly small rolls of materials were carried on the machine. 
This required the stopping of the machine to change rolls. Bs 
using large rolls at a distance from the machine, rolls can be 
changed and ends of the material spliced without delay and with 
less breakage. 

Material Drying Cabinet: To the right of the rack, a drying cabi- 
net is seen. This oven has double walls and the exhaust gases from 


Fig. 5. 


Fig. 6. 


the burners in the asphalt tank can be by-passed around the oven, 
thereby utilizing the waste heat to dry out the rolls of wrapping 
materials before use. This is necessary because the materials con- 
tain considerable moisture which interferes with free unreeling, 
thereby delaying the work, and produces bubbles or blisters in the 
wrapping, thereby impairing the quality of the protective covering. 
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Fig. 4 shows the interior of the oven. An auxiliary gas burner 
is located at the bottom, whereby the cabinet can be heated when 
the wrapping machine is not in operation. 

Another cause of delay was due to the recharging of the asphalt 
tank with lump asphaltum. This has been eliminated by pre-heat- 
ing this asphaltum in an old vat available, using steam from a 
gas fired boiler, previously installed for the old wrapping method. 
The melted asphaltum is pumped from the vat to the tank of the 
wrapping machine by a steam heated rotary pump, the connecting 
pipe line being of double construction with live steam in the annular 
space to prevent solidification in transit. The motor driving the 
pump is controlled by a push button at the wrapping machine. 
When hot asphaltum is needed, it is only necessary to push the 
button to start the pump. 

Many interruptions were caused by the materials breaking in 
two in dipping through the asphalt due to friction of the rollers 
This was remedied by installing mechanical drive on these rollers, 
properly timed. The end of the ripplekraft paper has been 
wrapped around the housing of the roller drive shaft in Fig. 5, at 
the right, for identification of the new shaft. The spur gear in the 
housing at the center of this shaft drives the guide roll immersed 
in the asphaltum. 

With these improvements, it has been possible to wrap 13,750 feet 
of 34-inch pipe in an 8-hour shift with a crew of five men. 


Storing and Handling Wrapped Pipe 


The next series of pictures illustrate method of storing, loading 
and hauling pipe from the wrapping plant to the job or the store- 
house, in use by the same company. 

In the first picture, Fig. 6, a semi-trailer has been spotted to 
receive a load of 2-inch wrapped pipe. 

Stacks of pipe in storage can be seen at the left and in the back- 
ground. Note that the racks consist of sections of 3-inch steel chan- 
nel, laid flat, with hardwood spacer blocks and pins. Special blocks 
with pins are used on the bed of the long trailer, with sway bracing 
chains attached. By this method each layer of wrapped pipe is 
separately supported, eliminating damage formerly caused by the 
weight of super-imposed pipe. The weights of the layers are trans- 
mitted through the blocks to the supports. 

Fig. 7 shows one crane load, three layers, of pipe that has been 
placed on the trailer and the next load is just being “landed” by a 
2-ton monorail crane and a specially designed carrier, with hooks 
to lift the channel irons. 


Fig. 8 shows another view of the same operation. 
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When the loading is complete, the sway bracing chains are at- 
tached to the top channels as shown in Fig. 9. The tractor is ” 
coupled on and the load of over 6 tons of pipe is ready for hauling “4% 
either to the job or distributing point. 


Pavement Breaking Accessories 


The only methods of breaking pavements, listed in the data sub- 
mitted by members, were by hand gads and pneumatic breakers,. 
cutters or demolition tools. There is no necessity of describing these 
tools, but there are accessories which may be pointed out. 


Hose Reels on Truck-Mounted Compressor: In Fig. 10, note 
the hose reels and the seat accommodations behind the cab for the 
crew. A tarpaulin cover is available for protection of the occu- 
pants of the seats. 


In Fig. 11 reels have been placed on top of the housing. Also, 
note the safety chains clamped to the hose at the rear end manifold 
to prevent hose flying off should the couplings become detached. A 
drum has been placed below the manifold for collecting the drip. 
A seat is provided behind the cab. 

In order to insure safety against couplings separating and to 
reduce loss of air through gasket leakage, another company has 
adopted safety couplers shown on the valves of the manifold and 
hose in Fig. 12. These are made of case-hardened steel, cadmium 
plated, and are doubly locked together by turning the knurled rings. Fig. 11 


Air Conditioners: On the compressor shown in Fig. 12 the air, 
before reaching the manifold, is passed through an oil and water 
separator, removing the condensates. The separator is seen just 
above the name plate “Utility.” The condensate is automatically 
discharged by means of the “trap” connected to the bottom of the 
separator. After-coolers can be installed which will reduce the 
temperature of the compressed air, enabling a larger percentage of 
water vapor to be removed at the compressor. 


Hose Reels with Revolving Air Joints: Compressed air from the 
main receiver on the compressor shown in Fig. 13 passes through a 
separator attached to the end of the receiver, where the oil and 
some of the water vapor are removed, after which it passes to the 
shafts of the hose reels on top of the housing through revolving 
joints. One end of the hose is connected to an outlet from the shaft. 
By this arrangement, only enough hose to reach the work location 
need be unreeled, avoiding excess hose in the streets and reducing 
wear and tear on the hose. 


A One-Breaker Truck Mounted Compressor: There is need for 
a small compressor outfit which can be mounted on the construction 


Fig. 10. 
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Fig. 16. 


trucks, of sufhcient capacity to operate one pavement breaker. The 
compressor may be driven either by a separate gasoline engine or 
by the truck engine through a power take-off. Figs. 14 and 15 
show an experiment conducted with a 40 cubic foot per minute, air 
cooled, 2 stage compressor operated from a truck winch tower 
drive. 

Air from this compressor operated a light duty pavement breaker 
fairly well, after the large receiver was replaced with the short 
length of pipe shown to the left of the compressor. However, a 
compressor of slightly larger capacity would be more effective and, 
if driven by a power take-off, some means of governing the speed 
of the truck engine when the compressor unloads or Cuts in must 
be applied. 
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Such an outfit would provide means for breaking concrete, cutting 
pavements or hard soils when encountered unexpectedly, without 
making it necessary to send for a large portable compressor. It will 
also permit other pneumatic tools to be operated when required 
It was the plan, when fully developed, to mount the compressor 
permanently in the body of the truck. 

Since the experiments were conducted, one vehicle manufacturer 
has placed on the market a 2-ton truck outfitted with a 160 cubic 
foot compressor, shown in the next photograph, Fig. 16. This com- 
pressor is driven by the truck engine by means of a split propeller 
shaft power take-off using V belt drive with an idler pulley. It is 
water cooled with an independent radiator. A suitable governor 
maintains an engine speed of 1100 r.p.m. while operating the com- 
pressor, yet permits of road speeds of 30 or more miles per hour. 
Compressors of smaller and even larger capacity can be mounted 
in place of the one shown, to meet the demands. 


Trench Digging 


Taking up next a few features of tools used in trenching work, 
the lowly pick first should receive consideration. 


In the practice of one company, little attention had been given to 
shapes of the pick eyes or the handle seats, with the result that much 
inconvenience was caused in the field by misfits. It was discovered 
that sundry articles, including cloth, cardboard, nails, pieces of 
wood, scraps of tin, were used to wedge the pick so that it would 
not come off. These makeshifts all introduced hazards of accidents 
and delays. To improve this situation, the practice was adopted to 
shape the eye of every pick to a standard mandrel. In Fig. 17 a 
pick is seen on a mandrel, while a spare mandrel is lying on the 
anvil. 

Also, to insure that the handles will fit the standardized eye, one 
pick is distinctively marked and kept as a gauge, and, as can be 


Fig. 18. 


seen in Fig. 18, the handles are fitted to the eye so that, when firmly 
seated, the handle extends from 34 of an inch to 1 inch beyond 
the eye. 

An attempt was made to determine the practice of various com- 
panies in purchasing picks and shovels and to ascertain if it paid 
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to resharpen or to re-steel picks. The replies varied greatly. One 
company apparently buys on a price basis only, others use light 
picks of common steel, others prefer heavy picks, 9 lb., and find the 
special tool steel bits to be the cheapest in the long run. Most com- 
panies resharpen their picks, with cost averaging from 8 to 10 


cents per pick when the work is done in their own shops. With the 
more expensive picks, re-steeling is warranted, costing about $1.00 
per pick. It would appear that benefits could be derived from a 


thorough study of the kind, shape and sizes of picks. 


Shovels: Similarly with shovels, more uniformity in shapes, 


weights and quality might result in savings to the industry. 


Fig. 19. 


Fig. 19 shows a standard round shovel with sides bent up, for use 
in excavating service trenches through lawns, thereby minimizing 
the disturbance of the sod. 


Trenching Machines: In the field of powered trenching machines, 
considerable attention is being given to the cutting teeth. Tool 
steels and various alloy steels are in common use, and recently, 
numerous kinds of hard facings have been placed on the market, 


. a SON gre eee ter ee 


Fig. 20. 


for application by means of acetylene or arc welding. Some of 
these may prove to be economical expedients and deserve careful 
study. 


The buckets of the Barber-Greene Ditcher, Fig. 20, have been 
equipped with tool steel teeth, some plain, others hard faced across 
the cutting faces with Stellite, Stoodite or Borium, for test. The 
teeth are 4% inches long, formed from 54-inch by 2'%-inch bars. 
The plain tool steel tempered teeth cost $0.625 each, and the appli- 
cations of the hard facing cost from 30 to 33 cents additional for 
each tooth. It remains to be determined whether or not the extra 
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Rd 
Fig. 21. 


cost of the hard facing is warranted by the extended life of the 
teeth and reduction in lost time on account of changing teeth, and 
expense of resharpening. 


Fig. 21 is a close-up of the bucket train, showing the application 
of hard-facing to the tips of teeth, visible on the buckets at the 
right. 


Hole Boring: Various means are «ised to avoid cutting through 
pavements to install mains or to avoid the necessity of cribbing 
under railroad tracks. 


Fig. 22 shows an auger for boring holes for service pipes, used 
by one company. The helical fins on the sectional shafts carry the 
earth back through the bore as the drill proceeds. In this case 
note that the machine is arranged for drive by an air drill. 


In Fig. 23, the same type of auger is driven by the right rear 
wheel of a truck. 

Another type of auger, truck powered, is shown in Fig. 24. This 
machine bores holes up to 8-inch diameter. The boring rates are 
from 0.4 feet to 0.6 feet per minute in sandy loam. 


A pneumatically powered auger with water feed connection is 
used by another company. In Fig. 25 the machine is seen before 
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Fig. 23. 


Fig. 24. 


placing in the pit preparatory to boring. Note that this outfit con- 
sists of boring head driven by a reversible air motor, sectional 
shafts, and a special bit. 


A reamer for enlarging the bore to 5% inches diameter is shown 


in the foreground and is placed between the pit and the first shaft 
section when the larger hole is required. The boring head is forced 
forward by means of the lever, operating the wheels on the rack. 
The shaft sections are hollow and the water passes from the hose 
connection on the head, through the shafts and is discharged through 
a slot in the auger which can be seen at the shank end, close to the 
steady rest bearing. On one job the water pressure was too low for 
satisfactory operation, and a by-pass connection was made from the 
air line to the water side, shown above the rack wheels. By this 
means the hollow shaft was first filled with water, the water valve 
was then closed, and the air turned on, forcing the water through 
the hollow shaft and out the slot in the bit. 


Fig. 26 shows the auger set up in the ditch. The machine must 
be carefully aligned, by means of sights, on frames which can be 
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Fig. 26. 


attached to the machine, to the center of a surveyor’s target on a 
rod, held in the trench at the opposite side of the roadway. ‘The 
machine is secured by steel pins driven through sleeves. Air and 
water hose are shown connected and the bit has been started into 
the bank. It is more desirable to advance the head by means of 
the hand lever than an automatic feed, for should obstructions be 
encountered, an experienced operator can determine their natures 
by “feel.” Fig. 27 shows the head being forced forward. 


After the head has been advanced one shaft length, the shaft is 
clamped down in the steady bearing, the air motor reversed, un- 
screwing the chuck from the shaft section. The head is racked 
back, and another section of shafting is coupled in. 


The auger bores a hole 2% inches in diameter. In the drilling 
illustrated, the distance bored was 46 feet, actual drilling time 
1 hour and 18 minutes, or approximately 0.6 feet per minute through 
decomposed granite (soft sand stone) and hardpan. The drill 
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emerged from the opposite bank 14 inch below and deviated 6% 
inches to the right of the desired location, the deviation probably 
being caused by traversing a sewer ditch, running at an angle. 
Machines can be obtained which will bore larger holes, and where 
water supply is limited, pump outfits are available for recircu- 
lation. 


Pipe Preparation 


In connection with the laying of pipe, through soils inherently. 
corrosive, the applying of protective wrappings becomes imperative 
for longevity. 

In Fig. 28 is shown a hand operated wrapping machine applying 
a layer of felt to 4-inch pipe, after its surface has been coated with 
hot asphaltic compounds, poured on top of the pipe and spread 
by means of a canvas sling or serving strip moved back and forth 
under the pipe. The pipe shown was cleaned and a priming coat- 
ing applied at the mill. The felt wrapping can be followed by 
crash or paper. 


W elding 


The welding of joints by the oxy-acetylene or gas methods is in 
general practice. Improvements to a welding cart are pictured 
in Fig. 29. The usual wobbly steel wheels have been replaced with 
Model T Ford wheels, fitted with wide demountable steel tires. 
These wheels give easy rolling features with axle construction that 
is substantial. The cylinders are held in place with a hinged 
clamp. 

The tool box is suspended on pivots or trunions, so that it always 
hangs vertically, thereby preventing the tools from falling out. 

Electric arc welding, which has advanced rapidly in structural 
and shop work, can also be used in the field. One company operates 
an arc outfit mounted on a truck, the generator being driven by the 
truck engine. Fig. 30 shows a combination gas and electric outfit 
on a built-to-order trailer outfit. While the arc welding set shown 
is electric motor driven, the motor could be replaced by a gasoline 
engine for use in the field. 


Testing Plug Clamps 


One type of plug clamp for use in testing pipe to high pressures 
is shown in Fig. 31, consisting of a special flange fitted with 4 
screws, each screw being swivelled to a toothed jaw which grips 
into the surface of the pipe end. ‘This flange holds in a Climax 
plug, the gasket being expanded against the internal surface of the 
pipe by turning the threaded stem in the yoke down with the wing 
pieces. These clamps have withstood pressures in excess of 800 
pounds per square nich. 

A clamp operating on a different principle is also illustrated, 
Fig. 32, and consists of a ring secured to the pipe to be tested by 
means of set screws; to this ring is coupled through stay bolts a 
yoke plate. Through this plate is threaded a stem which forces the 
disc against the end of the pipe. This disc carries a flat rubber 
gasket which accommodates itself to irregularities of the pipe end. 
Compressed air is admitted through the connection and after tests 
can be released quickly by unscrewing the stem. 


Test Air Supply 


For use in supplying compressed air for testing low pressure 
(60 Ibs. or less) a small gasoline engine driven compressor is con- 
venient. In Fig. 33, caterpillar tracks are used on the outfit in 
place of wheels, facilitating movements over rough and _ soft 
ground. 


Fig. 30. 
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Asphaltum Heaters 


The use of compressed gas for fuel for heating asphaltum for 
wrapping joints is proving to be very satisfactory, being superior 
to and safer than gasoline or kerosene. In Fig. 34, the heater tank 


Fig. 33. 


Fig. 38. 


Fig. 34. 


holds 3% gallons of a liquid mixture of ethane, propane, butane 
and iso-butane at 70 Ibs. initial pressure; 1500 cubic feet of gas is 
generated per gallon. ‘The tanks are replaced on an exchange 
system. 

A neat type of trailer-mounted asphalt tank, equipped with 
burners for heating asphaltum for coating pipe by means of fuel 
oil, is shown in Fig, 35. The solid rubber tires are protected by 
the fenders. 


‘Pipe Laying Apparatus 


Proceeding to the laying of the pipe, tripods are commonly used, 
by means of which the pipe may be lowered into or lifted out of 
the trench with chain hoists. 

Fig. 36 shows a neat type of all-steel construction. 

Fig. 37 illustrates one made of hardwood legs but with a hand 


Fig. 35. 


August, 193] 


winch in place of a chain hoist, to perform the lifting in less time. 
Chains are used to prevent the legs from spreading. 

Another convenient and portable means of handling pipe into or 
out of the trench is a dolly fitted with a hand operated truck type 
winch, shown in Fig. 38. 

Three rollers, in place of the orthodox sheave, form a low head 
block with greater sturdiness. The gears are guarded with hous- 
ings. For safety, the block must work close to the axle, thereby 


reducing the movement tending to raise the forward end of the. 


tongue. ‘The winch is of the spur-geared type, fitted with pawl 
locks and band brake. 


Backfilling and Tamping 


No novel methods of backfilling and tamping were submitted by 
company members. Backfillers or bull-dozers are utilized where 
suitable powered equipment is available. 


A type of backfiller which has proven to be exceptionally effec- 
tive in trench work is shown in Fig. 39, attached to a caterpillar 
type tractor. The board tilts automatically, yet the construction is 
simple, not requiring intricate hoists or gears mechanisms. 

It is the general practice in tamping to “puddle” the fill, and 
then to pack down by running the wheels of a truck over it. In 
some instances, pneumatically operated tampers are used, and in a 
few cases, where paving is to be done, a heavy roller is employed. 


Street Repaving 


Inquiries were made regarding street paving equipment owned 
and operated by member companies. It was gleaned from the 
replies that only in exceptional cases did the utility perform paving 
operations, this work usually being done by municipal forces. In 
order to give better service to the public, some companies lay a 
temporary oil and rock surface, as considerable time may elapse 
before permanent repairs are made by contractors or municipal 
forces. 

One company, which does all its street patching, has constructed 
a four-wheeled trailer, Fig. 40, for use in laying asphaltic sur- 
facings. A fire pot is located in the center, in which the paving 
tools are kept hot, and a platform space, with runway attached at 
the rear end, accommodates the hot roller. The handle of the roller 
is detachable, and is carried in a clamp, while in transit. The 
asphaltic materials are obtained from a local paving plant. 


Automotive Vehicular Equipment 


The transportation available and utilized plays an important 
part in gas main construction. It should be modern and fitted for 
the work to which it is assigned. 


Fig. 41. 
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Fig. 43. 


In the preliminary attempt to assemble comparable data on cost 
of operating trucks in this service, contributions were too meagre 
to deduce significant figures. The ranges of the figures submitted 
as the costs per mile for the various classifications listed are: 


SERVICE CONSTRUCTION CREWS 


Trucks 34- to 2-ton capacity 


$0.08 to 0.215 
Trucks over 2-ton capacity 207 


0.12 to 0. 


MAIN CONSTRUCTION CREWS 


Trucks 2- to 3%-ton capacitv.... $0.10 to 0.232 

By way of illustration, few photographs were submitted 
illustrating innovations or special features, except the one 3'4-ton 
truck shown in Fig. 41. 

The body and box constructions of this truck are truly composite. 
Ihe boxes are built of Lamao and pine lumber on an all-steel plat- 
form body. The upper side and bow top construction is entirely of 
aluminum, thereby reducing the weights and lowering the center 
of gravity. 

Many special features are incorporated. In this rear end view, 
Fig. 42, note the steps, grab irons. 

As the usual knob on top of the trailer hitch was considered a 
stumbling hazard, it has been replaced with a piece of floor plate 
forming a step. ‘The spare 36- by 8-inch tire, tube and wheel is 
carried under the chassis. The space between the sills is utilized 
for the storage of digging bars, access to the compartment being by 
the hinged door bearing the number 602. 
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The boxes inside the truck form seats for the crew and are pro- 
vided with cushions, 

Fig. 43 shows the boxes with lids raised or removed. The lid on 
the left is hinged and fitted with a stay brace to reduce the chance 
of lid falling on someone’s hand. The compartment on the right is 
lined with sheet steel, and buckets of hot asphalt may be carried 
in it. To facilitate getting the buckets in or out, the lid is remov- 
able. 

Looking forward in the body, Fig. 44, on the left is seen hinged 
clamps for holding cylinders of acteylene, oxygen and Flamo gas 
respectively. ‘The clamp for the acetylene tank is opened, permit- 
ting the tank to be removed. On the right, a hotel-type water cooler 
is used to carry drinking water for the crew. 


The push button valve sticking out of the front end of the box, 
Fig. 45, is connected to the water cooler. A box to hold the used 
paper cone cups is attached alongside the gasoline tank, and is 
shown opened for removal of the waste cups. 


The space between the deck and boxes is used to carry wrapped 
pipe supply. A wooden floor piece covers all bolt heads and nuts, 
preventing damage to the wrappings. The convenience of the side 
box arrangement for storage of fittings and tools is evident. 


Two ingenuities are shown in Fig. 46 and 47. It was found that 
the jaws of the pipe vise would damage the wrappings when it was 
necessary to hold the pipe to “skin” off the wrappings at the end 
for jointing. Also, when drawing the drawknife used for this pur- 
pose forward, the pipe would slip if not held. To overcome these 
difhculties, a roller was installed behind the vise, the supports of 
which are held by two compression springs. 

The springs normally keep the roller seen between the vise and 
end of the truck, above the level of the jaws. When wrappings 


Fig. 44. 
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Fig. 46. 


are to be skinned off, the pipe rests on the smooth surface of the 
roller and a hook attached to a chain is slipped into the end of the 
pipe to prevent it from slipping. 

When the pipe vise is used, the springs are compressed so that 
the roller does not interfere with normal operations. 


Miscellaneous 


A few pieces of miscellaneous equipment are worthy of illustra- 
tion. In Fig. 48 are shown two portable units, gasoline engine 
powered, The one on the left is a rotary pump used to clear pits 
of water. The one on the right is a pressure blower, used to force 
air into pits to purge of foul gases. Two men can carry either of 
these outfits. 

Another type of small centrifugal water pump is driven by an 
outboard rowboat motor, shown in Fig. 49. 


Many types of barrier and warning signs were mentioned in the 
contributions, some of wood, others of steel, some of permanent, 
others of “take-down” construction. 

A “striking” barrier of the all-metal type is focused in Fig. 50. 

Another attractive warning sign, also of all metal construction, is 
illustrated in Fig. 51. 
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UNITS OF PERFORMANCE 


A resume will first be given of the figures supplied by the mem- 


ber companies on the prepared forms, from which it had been hoped 
that significant comparative costs could be computed. 


TABLE NO 1—TRENCH DIGGING COST SUMMARY 


Company Symbol 


Soil Method A B C D E 
Sandy Hand $0.78 $0.57 $0.32 ea $0.17 
Machine 0.53 TP pee CE $0.07 aan 
Clay or 
Adobe Hand 2.78 2.54 0.68 Lika 0.35 
Machine 0.60 ase 0.11 wieiak 
Loam Hand 1.49 1.54 0.40 . 
Machine __....... iis 0.15 0.06 
Conglom- 
erate a nae Se 2.94 baal vor 
Machine poe | Aa 0.50 
Rock Hand 3.78 1.59 a 
Machine 0.93 
Shale Hand 1.93 
Machine 0.42 


TABLE NO 2—BACKFILLING COST SUMMARY 


Company Symbol 


_ 


Soil Method A B C 
Sandy Hand $0.46 $0.11 $0.13 
Mould Board 0.28 ee , 
Clay or Hand 0.41 0.32 0.23 
Adobe Mould Board 0.14 eties te 
Loam Hand 0.26 0.21 0.13 
Mould Board eee eee er ae 
Conglom- 
erate Hand 0.43 
Mould Board bes Pes aries 
Rock Hand 0.47 rr gr 
Mould Board Seiden ee 
Shale Hand 0.47 iret 
Mould Board 0.09 


Trench Digging 


It was assumed that the proper unit for this classification would 
be the cubic yard rather than the foot of pipe, owing to variations 
in width and depth of trenches. ‘The costs given in Table No. 1 
were those submitted under the heading “Total” which was intended 
to include tool rental, transportation and other overhead charges. 
As the type of soil affects the cost, attempts were made roughly to 
classify the material excavated. 

Several companies contract for the trench work. One pays 6 cents 
per lineal foot of trench averaging 1.5 feet wide by 3 feet deep 
which is the equivalent to $0.36 per cubic yard. Another contracts 
the excavating at a flat rate of $0.08 per foot, the trenches varying 
from 18 to 24 inches in width and 3 to 5 feet in depth. The average 
of these figures is $0.38 per cubic yard. It was interesting to note 
from the meagre data that machine operation in nearly every case 
was performed at lower cost than hand digging. 
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Backfilling 


A similar comparison of figures of the costs per cubic yard of 
backfilling is shown in Table No. 2. 

Here again, as far as can be determined, backfilling by means of 
a tractor fitted with a mould board or blade is generally cheaper 
than by hand labor. No data were furnished on backfilling by other 
methods, namely, horse drawn fresnos, drag lines, power shovels. 
One company contracts the backfilling at a flat rate of 0.02 per foot 
of trench. 


Tamping 


Only one company (B) supplied costs of tamping. In the pre- 
pared forms, the square yard was indicated as the unit. The figures 
for tamping by hand were: 


Sandy Soil . $0.03 
Clay or Adobe 0.10 
Loam ...... 0.05 
Conglomerate 0.20 
Rock ; 0.06 


Breaking Pavements 


Costs of breaking pavements on the square foot basis were listed 
by 3 companies (A, B and D) by means of pneumatic breakers or 
demolition tools. Tiucse averaged $0.05 in asphalt and $0.07 in 
concrete, 


Laying Costs 


No attempt was made at this time to go into the various phases 
of the actual laying of the pipe as far as cost data are concerned. 
© 
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multiple thereof. 


Conclusion 


The deductions from the perusals of the contributions by the 
members of this committee and from the preparation of this report 


are: 
1. That the perpetuation of the committee as an exchange bureau 


of new and novel methods in effecting gas main and service con- 
struction will be of immeasurable benefit to the industry providing 


all member companies will take active part in the work. For this 


purpose, agreements must be reached concerning standardizing 
methods of furnishing the descriptions and illustrations, in order 


that maximum results may be obtained from the efforts. 


2. Though manifestly incomplete, the variety of units of per- 
formance submitted indicate that the collection of data upon com- 
parable bases would be means of measuring the degree of efhciency, 
or revealing operations where costs are out of line. 


For the purpose of prosecuting such statistical work the first step 
appears to be to establish by common agreements, definite units for 
each major operation. In logical sequence, these could be divided 
into: 


(a) Pavement breaking. 

(b) Trench digging—shoring—sheet piling. 
(c) Jointing pipe. 

(d) Testing for leaks. 

(e) Wrapping pipe. 

(f) Laying pipe. 

(g) Backfilling. 

(h) Tamping or puddling. 

(1) Repaving. 

Then, some uniform svstem for keeping costs, agreeable to ali, 
must be developed. Judging by the initial results, the total costs 
as now recorded cannot be used for this purpose, but some not too 
complicated methods can be devised. The cost accounting at present 
varies greatly in the application of tool or equipment rental charges, 
supervision and overhead charges. 

As a preliminary suggestion, a set-up along the following lines 
may be practical for the purpose of standardizing costs: 

(1) Actual labor costs, including machine operators, but exclusive 

of foreman’s or field clerks’ time. 


(2) A fixed percentage to be added to the actual labor to cover 
supervision, foremen and field clerks. 


(3) A fixed percentage to be added to the labor charge to cover 
expense of furnishing and maintaining hand tools. 


(4) A rental charge for the use of powered machines based on 
the interest on the actual first cost (exclusive of overheads), 
and depreciation rates. 


(5) Actual maintenance and operation expense of the powered 
machines. 

(6) A rental charge for the use of regular truck and trailer 
equipment, either fixed charges based on tonnage or class 
ratings or else determined similarly to items 4 and 5, pre- 
ferably the latter. 


(7) An arbitrary percentage of the sum of the above items to 
represent overhead charges. (This is not essential but will 
bring the costs more in line with the customary figures.) All 
companies will use the same percentages in submitting data 
in order that discrepancies due to non-uniformity in account- 
ing methods will be eliminated. 


In addition to these, more physical measurements will be required 
on representative jobs, than are ordinarily recorded. 


Also, it will be necessary, for true comparisons, to establish cer- 
tain classifications of conditions existing on the job. For example, 
in trench digging the nature of the soils must be specified, indicat- 
ing the average hardness of the ground traversed to some scale. 
In addition, there should be indices of obstacles encountered, 
weather conditions and traffic interference. 


In the investment per customer for gas distribution facilities the 
trend, in many instances, appears to be upward. This is due to 
numerous causes, over some of which the distribution departments 
have no control. However, the situation should be faced and every 
effort made to keep down the costs. From the meagre information 
received in some instances costs are apparently unknown in many 
of the routine activities. It is accordingly urged that this com- 
mittee work be continued for the purpose of setting up simplified 
units of performance. In this connection, see those proposed by 
H. V. Bufhngton in the addendum to this report, which will serve 
to point out practices which are not economically justified and 
which, if continued, will very materially affect the price which our 
customers must pay for our commodity. 


The chairman wishes to acknowledge that the compilation and 
editing of this report was executed by R. V. Dodge, Jr. 


The unit of cost undoubtedly would be the foot of pipe or some 
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ADDENDUM TO THE REPORT ON UNITS OF 
PERFORMANCE* 


for pipe line costs, and the “Feet of Pipe Laid per 8-Hour 
Man-Day” to be the correct production unit, or measure of 
labor efhciency. 

While the cost per foot of pipe does not give comparable costs 
of all the component elements of this cost, it does lend itself to an 
analysis which will produce the unit costs of these component parts. 

Note the reproduction of the form entitled ‘“Gas Main Installa- 
tion Report,” Fig. 52, furnished by the Job Foreman at the com- 
pletion of the job. It gives in detail the material used, and paving 
and excavation dimensions which may be reduced to square feet of 
pavement broken and repaired; also cubic yards of excavation and 
backfill. 

This form will now pass through the accounting department for 
costs and be returned to the gas distribution department for filing. 
Note that the costs are all analyzed, except direct labor. The dis- 
tribution system will be divided into districts within which work 
will be comparable; that is, areas in which the soil and trafhe 
conditions are practically identical and which are small enough so 
that the distance from a central source of supply will be comparable, 
both for material hauling costs and transporting men to and from 
the work. 

It is possible to analyze labor by making time studies on repre- 
sentative jobs, of the various phases of the work, such as: 
Non-productive Labor: 


oo “Cost of Pipe in Place” appears to be the correct unit 


1. Crew moving time. 
2. Direct job supervision (foreman and field clerk). 
3. Tool and lantern tender. 
Productive Labor: 
1. Welding per joint. 
. Excavating bell holes for overhead welds. 
Field wrapping of joints. 
Field testing of welded line. 
Tie-ins. 
Excavating (hand and machine). 
Backfilling (hand and machine). 
Pavement breaking. 
9. Resurfacing. 
10. Trucking. 
11. Other segregations as needed for complete analysis. 


{t is believed that such a system will produce just as reliable cost 
data, at less cost, than a system which attempts to analyze each 
component part of every job. One man in the field, entirely inde- 
pendent of the job crew, making labor studies on a few items at a 
time on representative jobs in each district can establish a true aver- 
age unit of production for the type of work studied, and at the 
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* Submitted by H. V. Buffington, Los Angeles Gas and Electric Corporation. 
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ing the entire day. Such a procedure is a physical impossibility, 
and such costs are misleading because they cannot be accurate except 
in total, and accurate total costs are now available from the account- 


same time bring out inefficient methods. Every item can be studied 
about twice a year to keep these units up to date. From these studies 
standard production units in “Feet per 8-Hour Man-Day” can be 
established and kept adjusted for each district and for each pipe 
size within the district. 

This method would be much cheaper and far more accurate in 
the final results than adding an extra man to each crew and ex- 
pecting him to see everything that each man on the crew does dur- 


ing department. 

Costs must be reduced to an average over a large number of 
jobs, to be of much value in determining future construction methods, 
and such a procedure as I have outlined will result in accurate and 
dependable averages. 


| TABLE NO. 3—COST PER FOOT OF HANDLING, TESTING, AND WRAPPING PIPE AT 48TH STREET YARD 


_ Operation siden. = 1%-in. ~=—«1:-in. 2-in. 3-in. 4-in. 6-in. 8-in. 10-in. 12-in. 16-in. 20-in. 
Unloading 
Labor .. ete _.. 004 0004 0005 0008 0005 0005 0012 019 0055 0064 OO82 
Testing 
eS area . .0015 .0017 .0023 .0020 
Sand Blasting 
Handling Labor .... .0011 .0010 .0012 .0012 0021 0032 .0054 0058 0074 0122 0442 
Blasting Labor .0026 .0019 0018 0023 .0050 0050 0123 .0140 0146 .0164 0449 
ae | | 0014 0013 0015 0025 .0031 .0062 0091 0095 0112 .0258 
Sub-Total .... 0048 .0043 .0043 0050 0096 0113 .0239 0289 .0315 0398 .1149 
Priming (Red Oxide) 
Handling Labor* 
Priming Labor ...... .0004 0004 0005 0005 .0005 0005 0007 4007 .0012 0019 0049 
Material . O01] 0012 0014 0018 0024 0029 0035 0047 .0070 0091 0141 
Sub-Total 0015 .0016 .0019 .0023 .0029 0034 .0042 0054 0082 0110 0190 
Wrapping (Floatine 
and Pabco Felt) 
Handling Labor* 
Wrapping Labor .. .0051 0062 .0062 0057 0079 0099 .0135 0202 .0282 0322 0606 
Material ee .0142 .0139 0201 0292 .0369 .0523 0689 .0924 .1174 .1079 
Sub-Total . = eaen 0204 0201 .0258 .0371 .0468 0658 0891 1206 1496 .1684 
Tet tn.ck ns SES 0284 0291 0359 0501 0620 0951 1253 .1658 2068 3106 


*Handling Labor included in the labor of the actual operation. 


Costs are valuable only in determining future policy in methods 
of construction from an investment and engineering standpoint, such 
as standards of quality against the investment cost of that stand- 


TABLE NO. 4—COST OF FIELD-WRAPPING JOINTS 


Size of ‘Total Cost 


No. of Cost Per Joint 

Pipe Joints Material Labor Material Labor Total ard. As to production efhciency, the water has gone over the dam 
. , , — , by the time the costs are available. 

2-in. 935 $161.45 $241.46  $0.1727 $0.2582  $0.4309 | 

3-in. 915 337.52 354.81 0.3689 0.3878 0.7567 Under this system a production standard will be established in 

4-in. 1439 694.02 775.79 0.4823 0.5391 1.0214 each district for each size and kind of pipe in “Feet per 8-Hour 

6-in. 1077 682.27 858.93 0.6335 0.7975 1.4310 Man-Day.” This unit is current; it is understood and controlled 

Soin 1 26.56 14.82 1.2647 0.7059 1.9706 by the crew foreman, and can be accumulated each evening trom 
10-in. 264 286.90 280.85 1.0867 1.0638 7.1505 the time sheets which his clerk prepares. This will give the fore- 
12-in. 541 669.87 760.75 1.2382 1.4062 2.6444 man a yardstick to measure his efficiency as the job progresses, and 
16-in. 521 735.37 747.78 1.4115 1.4353 2.8468 give him a personal interest in his production record. ‘The fore- 
20-in. 38 84.13 35.47 2.2112 0.9334 3.1446 man is the only man who has close supervision of the crew; there- 
| fore he is the only man who can arrange that crew from hour to 


Wrapping Consists of: 
1 Coat of Parafhne Companies’ Red Oxide Primer Paint. ‘Two 
coats of Floatine at 350 Degrees F. to 400 Degrees F. One appli- 
cation of Osnaburg Crash, spirally wrapped, lapped from ™%-in 
to 3%4-in. ‘Two additional coats of Floatine at 350 Degrees F. to 
400 Degrees F., one application of Kraft Paper spirally wrapped 
to protect joint during backfilling operation. 


_ 


Joint is approximately 3 feet in length. 


TABLE NO. 5—WELDING COSTS PER WELD— 
FIELD WELDS 


—— 


Pipe Number of 

Size Welds Labor Material Tota! 
2-in. 3,197 $0.321 $0.198 $0.519 
3-in. 2,154 0.337 0.382 0.719 
4-in. 1,564 0.504 0.558 1.062 
6-in. 1,126 0.848 0.777 1.625 
8-in. 136 1.390 1.429 2.819 
10-in. 355 1.590 1.854 3.444 
12-in. 330 1.590 1.332 2.922 
16-in. 473 1.781 2.352 4.133 


Labor Includes: 
Actual welding time, plus non-productive time of welder. 


Material Includes: 
Oxygen, acetylene, and welding rod. 


hour on the job to reap the greatest harvest from their labor. 


With all foremen endeavoring to attain the production averages 
within the district in which they are working, the natural conse- 
quence will be an increased average with a decreased cost. 


It is therefore recommended that the Committee adopt with su 
time studies as are necessary for control, the “Foot of Pipe in Place” 
as the unit of cost, and the “Feet of Pipe Laid per 8 Hour Man- 
Day” as the unit of production. 


This system has not been sufhciently developed to give a complete 
report on units of production at this time, but tabulations of the 
data collected to date are contained in Tables No. 3, 4, 5 and 6. 


TABLE NO. ¢ 
GAS SERVICE CONSTRUCTION—UNITS OF PRODUCTIOS 
Feet per 


8-Hr. 8-Hr. 


Feet Installed Man-Davs Man-Day 


New Services Completed 78,932 3,820 20.7 

Branches and Extensions 20,965 744 23.2 

Replacements 39,031 3,791 10.3 
Total ... 138,928 8.355 


Average 
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GAS MAINS CONSTRUCTION—UNITS OF PRODUCTION 


Wrought Steel, Wrapped, Welded Pipe Installed in New Trench. 
Direct Labor, Including Gang Foreman and Field Clerk. 


Machine Excavated 
Feet per Feet per 

Feet 8-Hour Feet 8-Hour 
Installed Man-Day Installed Man-Day 


Hand Excavated 


20,323 9.24 27,571 23.52 
12,253 9.03 21,889 18.88 
9,138 6.27 12,295 15.44 
4.53 8,927 9.29 

cat 910 4.38 

1,869 6.29 

4.113 4.92 

5,244 4.03 


Gross pipe footage for 1930, reduced to 3-inch equivalent diameter 
by direct ratio of diameters. 
587,077 lineal feet 
49.853 8-Hour Man-days 
11.78 Feet per Man-day 


Distribution Design* 


HEN the Distribution Design Committee was first organ- 
W ized in November 1929, a program was outlined which 

was intended to encompass four major distribution prob- 
lems: (a) Modified Gas Flow, (b) Diversity, (c) Network Gas 
Flow and (d) A Study of the Economics of Distribution Design. 
The work of the first year was devoted to the completion of the 
first subject and a preliminary investigation of the next two. 
The time was too short to even start on the fourth. 

This year the Committee has been 
able to complete the second subject, Di- 
versity, and start on the last, The Econ- 
omics of Distribution Design, in addi- 
tion to investigating three minor prob- 
lems. 

REPORT ON DIVERSITY 

This Committee, after a thorough study 
of all the literature on Diversity which 
it was able to obtain, is of the opinion 
that a mathematical treatment of the sub- 
ject, based on the “Theory of Probali- 
ties’ is the only one which will take 
into consideration all of the factors nec- 
essary to produce a satisfactory solution. 
To those who are not mathematically 
minded such an analysis is apt to seem ab- 
stract, difficult and perhaps a trifle im- 
practical. However, the famous French 
mathematician, Laplace, once stated that 
the “Theory of Probabilities” consisted simply of good sense reduced 
to a system of calculation. Every intelligent human mind bases its 
expectations of the outcome of an anticipated event on past ex- 
perience, whether calculus is employed to figure the relations or 
not. The mind, perhaps unconscigusly, accepts the relations of 
probability as a foundation of judgment respecting future events 
of a similar nature. The “Doctrine of Probabilities” simply erects 
this inherent tendency and necessity of all minds into a general 
and organized scheme of numerical expression. 


All voluntary acts of human individuals are influenced, to a 
certain extent, by habit. The domestic utilization of gas is, with- 
out doubt, very powerfully influenced by the consumers’ habits. 
A most convincing proof of this is contained in the Load Factor 
Studies published in the Proceedings of the Pacific Coast Gas 
Association. (Vol. 19, Page 427.) 

From a careful examination of these studies it is quite evi- 
dent that consumers’ habits influence gas demands in the direc- 
tion of minimums rather than maximums. Diversity, in the sense 
used hereafter, is simply an expression of this minimizing influence 
of the consumers’ habits, in the form of a mathematical factor, 
within known limits of risk. 

The study of Diversity is, therefore, essentially a study of habits 
and as such, may not be expected to show less variation than the 
gas utilization habits of one consumer as compared to another. 
It is utterly impossible for this reason to accurately forecast the 


N. L. Hoff 


Chairman 


*Committee Report: N. L. Hoff, chairman, L. A. G. & E. Corp.: E. G. 
Campbell, P. G. & E. Co.; D. B. Larson, Portland Gas & Coke Co.;: E. H. 
Mohr, L. A. G. & E. Corp.; Frank Sauer, Seattle Gas Co. 
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users’ gas demand for any specific set of conditions. However, 
by applying the “Theory of Probabilities,” it is possible to set 
up a sort of “deadline” where the risk of inadequate supply may 
be fairly accurately pre-determined. In order to do this, three 
fundamental assumptions must be made, the accuracy of which, 
under all circumstances, is open to serious question. Neverthe- 
less, there need be no hesitancy in accepting them because, as 
they tend toward verity, the gas demand of the appliances tends 
toward maximum. When conditions are such that the assump- 
tions are obviously untrue, as for example in the summer time, 
the threat of inadequacy of the distribution system is at a mini- 
mum and consequently is of no particular concern. 


Fundamental Assumptions 


1. During the consumer’s period of maximum demand it will 
be equally likely that any one of the installed appliances will be 
used. 

2. A definite limit may be placed on the number of rates 
per hour at which it is possible to operate a gas appliance. 

3. Any appliance when burning gas in accordance with as- 
sumption No. 2, is capable of assuming any value between zero 
and the Rated Connected Load. 

These assumptions, although not stated exactly the same, were 
contained in the Committee Report for last year. ‘They, as 
well as some of the following data, are briefly repeated here in 
order to lend continuity to this report. 


Series Computations 


It is obvious that a consumer’s total demand will be the sum 
of the rates per hour at which his appliances are operating. 
Also, that the rates per hour at which the appliances burn may 
be interchanged without necessarily changing the total demand. 
The number of combinations which produce the same loads de- 
pends upon two things; the capacity of the appliances, and the 
limit set in assumption No. 2. 

The computation of these combinations may be made mathe- 
matically for any possible total demand by a slight modification 
of the “Binomial Theorem.” It so happens that the number of 
combinations increase in somewhat the same manner as the co- 
eficients of a binomial expansion. 


Probability Curves 


Probability curves are graphical analyses of a complete group 
of events. In the present case they illustrate the likelihood of 
any particular load occurring in comparison to any other load. 
Since all possible demands, zero included, are considered, the 
sum of the ordinate values must be equal to certainty, any parti- 
cular load which might be selected for a “Design Load” has 
as its probability of being exceeded, the sum of the ordinate 
values beyond the selected load. Figs. 1 and 2 are typical pro- 
bability curves for an individual and for a group of consumers 
respectively. 


Diversity Curves for Appliance Combinations 


If the probability of the “Design Load” being exceeded be 


called “Diversity Odds,” then by computing Probability Curves 
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assumption No. 2. 
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for all of the popular appliance combinations*, it is compara- 
tively easy to plot a graph showing the per cent of the Rated 
Connected Load which corresponds to a specified “Diversity Odds” 
for the number of consumers taken in the group. Fig. 3 shows 
group diversity curves based on “Diversity Odds” of 1 in 1,000. 


Variation of Diversity with the Distribution of Appliances 


The symmetrical aspect of the curves immediately suggests that 
some law must exist which expresses the increase in Diversity 
with the size of the group. But in actual practice it may not 
be expected that all of the consumers within a group will have 
exactly the same number and kind of appliances, as was the 
case of the Group Diversity Curves, such a law would be of 
very little value. It can, however, be shown that an empirical 
law exists relating the number of appliances irrespective of the 
size of the group. Fig. 4 shows the result of connecting the 
points on each of the curves which produce the same total num- 
ber of appliances. 


In order to have a perfect law these lines should be horizontal 
and absolutely straight. The fact that they are not perfectly 
straight does not introduce sufficient error to prevent practical 
application. As regards the spacing of these lines, it will be 
readily noted that a logarithmic function is indicated. There- 
fore, the following empirical formula for Diversity may be 
written: 


OR 
ID =  - { 1 } 


"Log (Kj +A) 


Where: 
Dy = Design Load, 
Or = Rated Connected Load, 
A=Number of appliances producing Or, 
Kj =A factor which corrects for the deviation of diversity 
from a true logarithmic function of the number of gas 
appliances. 


The average value of K; for “diversity odds” of 1 in 1,000, 
is 16. By determining values for K,; for other “Diversity Odds” 
equation (1) may be re-written thus: 


OR 
D,= — Te ae (2) 
ie 
Log { ———- +A 
Log J 
Where: 
J = A factor for justifiable risk expressed as the 


denominator of the “Diversity Odds” desired. 


* Vol. 21, Page 580, P. C. G. A. Proceedings. 
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Fig. 2. Based on 10 cubic foot intervals—Fundamental 
Assumption No. 2. 
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Fig. 5 shows the value of the expression 


48 
Logi ——-+A 
Log | 


tor common values of J. 


Experimental Data 


In order to prove the consistency of the foregoing mathematics 
the Committee conducted a number of mechanical tests. 


The apparatus used is illustrated in Fig. 6. The method of 
experimentation consisted of observing the occurrences of load 
combinations. This was done by representing the various ap- 
pliance rates by numbered marbles which were selected by chance 
from the vigorously shaking box of the Probability Machine, 
(Fig. 6.) The results of three of these tests are shown in Figs. 
7, 8 and 9.* 


It will be noted from the Experimental Probability Curves 
that even the limited number of independent trials taken indi- 
cate that the mathematical curves are the experimental limits. 
It is concluded from this that the Binomial Solution of Diversity 
is a correct application of the “Probability Theory” to the de- 
mand of gas appliances. 


Theory of Diversity Odds 


It is evident from Equation 2, that the evaluation of (J) must 
be made from the standpoint of sound economics. When a piece 


J 


* Western Gas, Issue of April 1931; article entitled “Shall We Take a 
Gambler’s Chance in The Design of the Distribution System,” by N. L. Hoff. 
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| TS eee cribed by law there can be no uncertainty with regard to their 

| a : | | : determination. The fact that the quality of the utilities’ service 

ELTPIPRIC CL LAWS OF ONERS/TY | | is largely judged by their diligence in staying within these 

COMMON VOLUES OF J ais ar gh og limits, makes it imperative that design loads be selected with 

L.AGAS ONO ELECTRA CORPORATION yy |) iin great care, for only in that way may capital investments be kept 

at a minimum without sacrificing a high standard of service. 

Most utilities do not design their pipes up to the full pressure 

loss limits permitted by law. Equation 2, however, is so de- 

rived that the factor (J) applies to maximum provisions of 

General Order No. 58 of the California State Railroad Commis- 

| tie @2: sion. Therefore, (J) has a lawful as well as an economic sig- 
FORMULA | nificance. 


| £06 =mery The factor (J) then represents a balance between economy of 

ttitmime ACT capital investment and _ risk of law violation. This is evident 
Ge» Roted/ Connected Load. | | from the fact that the law is designed to assure the consumer 

J= Factor for Juehtrable Risk the quality of service to which he is entitled by right of pur- 
+—+—___}_+—_ + chase, which purchase price, in turn, is almost entirely governed, 
| | Re Be through the rate base, by the amount of capital which the utility 
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company finds necessary to expend in order to obey the law. 
As a rule the consumer has no desire to gamble with the ser- 
vice he receives. The utility is, therefore, required to assume 
entire responsibility for a gamble which involves the mutual bene- 


fit of both. 


The Selection of Diversity Odds 
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of distribution equipment is designed the primary consideration 
is the insurance of adequate capacity to meet the demand of 
the gas appliances. The loss in pressure, upon which this capa- ' onion -siae 
city is based, must be within the bounds of reasonably efficient 
appliance operation. Since pressure loss limits are usually pres- 
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gamble is just as tactless as prescribing for him the kind of 
clothes he should wear, the foods he should eat, or the automobile 
he should buy. Consequently it would be useless for this Com- 
mittee to attempt to recommend a figure for “Diversity Odds.” 
Nevertheless, there are certain facts which bear on this subject 
which are incontrovertible. For example, the Load Factor Com- 
mittee of this Association made a number of actual tests of con- 
sumers’ loads several years ago. ‘These tests, as illustrated in 
Fig. 10, show quite conclusively that a Design Load based on a 


maximum hourly demand derived from an observed maximum 


15 minute interval corresponds closely to Diversity Odds of 
1/1000 or a value of (J) equal to 1,000. Table No. 1 is an 
index to the consumers’ appliances used in the study. It is well 
known that the maximum observed 15 minute interval, when used 
to deduce a maximum hourly demand, contains considerable safety. 
The amount of safety in Diversity Odds of 1/1000 may, there- 
fore, be readily judged by comparison. 

Because of the ease in obtaining data on a consumer’s maxi- 
mum monthly consumption from the meter reader’s statements, 
it has been common practice to base Design Loads on a Peak 
Hour Factor. A _ properly chosen Peak Hour Factor has consi- 
derable merit but because of its lack of flexibility may be safely 
used only on consumer groups of approximately the same size 
used in its derivation. This is shown in Fig. 11, which is an 
approximate comparison of a Peak Hour Factor,t and “Diver- 
sity Odds” of 1/1000. It will be noted that for small groups 
of appliances the Peak Hour Factor allows too much diversity. 
For this reason Peak Hour Factors derived from studies of large 
groups of consumers or appliances may not be used for design- 
ing distribution equipment intended to supply individuals or 
small groups without considerable risk. 

In order to check Fig. 11, an appliance survey was made of 
metered district of the Los Angeles Gas and Electric Corp. which 
had 17,953 gas appliances. It was found that the design loads 
obtained by the two methods compared as follows: 


(a) Based on the Peak Hour Factor 1/240 ............... 
164,467 cubic feet per hour. 
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(b) Based on value of (J) equal to 1,000 —.....00000... sal dts 
163,219 cubic feet per hour. 

This would indicate that the placement of the curves in Fig. 
11 is fairly accurate. 

Although no conclusions may be drawn from the preceding 
comparisons, it seems quite evident that ample safety for most 
conditions is contained in a Justifiable Risk Factor (J) equal 
to 1,000. It has arbitrarily been chosen, therefore, as the upper 
limit of Justifiable Risk. In actual practice, however, it will be 
found that there is not a great deal of latitude in the choice of 
(J) factors because of the relatively large increase in pipe capa- 
city from one diameter to the next larger. For that reason it is 
often good practice to determine the risk of installing a, let us 
say, 1 inch pipe in comparison with a 1% inch. If only one is 
found to lie below 1,000 the choice is hein If both are found 
to lie below 1,000, which is not likely, then the choice must be 
made from a study of the circumstances and policies involved. 


+ Factor derived from the peak Works Send-out of the Los Angeles Gas and 


Electric Corporation. 


Fig. 11. 


Observed Connected Load* 


An appliance adjustment which gives a flame of just sufficient 
height for efhcient and economical operation will rarely burn 
at a rate as high as the appliance’s rated capacity. It may be 
seen from this then that “Fundamental Assumption No. 3” con- 
tains a small amount of safety for each appliance and when a 
number of appliances are considered the amount of safety is con- 
siderable. In most cases the difhculty of obtaining Observed 
Connected Loads makes the Rated Connected Loads,** which are 
very easy to obtain, the more desirable base. When Observed 
Connected Loads are obtainable, Equation (2) becomes: 


9 
Dr —— . 
48 
Log { ——+A 
Log J 
Where: 
Q. = Observed Connected Load. 


Typical Distribution Design Problemst 


In order to illustrate the application of the mathematical solu- 
tion of Diversity, the following problems are presented: 


DESIGN OF GAS SERVICE. 
Facts: 


1. The consumer under consideration has a strictly domes- 
tic gas demand, resulting from the operation of one gas 
range, one instantaneous water heater, one large space heat- 
er and one small space heater. 

2. The installation will be low pressure. 

3. The gas supplied will be of 0.7 specific gravity and 1,100 
B.t.u. quality. 

4. The length and most feasible route of the service is as 
shown in Fig. 12. 


Assumptions: 
1. The consumer is not likely to enlarge his premises. 
2. A pressure loss of five-tenths inch water column will com- 
ply with the rules of good service. 


3. The rated connected load will be 67 + 92 + 36 + 24= 219 
cubic feet per hour. 
4. The limit of justifiable risk will lie between J = 100 and 


J = 1,000. That is, the smallest diameter pipe which will 


supply a design load having a (J) value not less than 100 
or more than 1,000 will be acceptable. 


* Vol. 17, P. 179, Pacific (Coast Gas Associati nn Proceedit 
** American Gas Association Testing Laboratory, Pamphlet of App 


\ppli ances. 


All figures used as R. C. L.’s in this report are for illustrat 


ae are not intended to be accurate. 
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Solution: 
OR 
D, = —— — (2) 
48 
Log | ———+A 
Log J 
219 219 
Dy ———— = 15] 
48 aa og( 24+-4) 
Log —--+4 
Log 100 
21¢ 219 
Dy, = - = — = 168. 
48 Log(16+-4) 
Log +4 


Log 1,000 


Then using the Spitzlass formula it is found that 34 inch pipe 
will supply more than 151 cubic feet per hour on a five-tenths 
inch pressure loss, but less than 168 cubic feet per hour. There- 
fore, 34-inch pipe is the correct design. 
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BASED ON THE FORMULA 


“= Toa of ---(2) 


Fig. 12. Gas service design, based on above formula. L. A. 
Gas and Electric Corp., Gas Distribution Department. 


DESIGN OF A DEAD END DISTRIBUTOR. 


1. The district has been zoned for homes. 
2. The street is not likely to be extended. 
3. There are 18 lots suitable for dwellings, only two of which 
are now occupied. 
The district is low pressure. 
5. The length and most feasible route of the proposed main 
will be as shown in Fig. 13. 
6. ‘The houses on lots 4 and 12 have appliances as follows: 
Lot 4—Range, thermo-storage water heater and one small 
space heater. 
Lot 12—Range, thermo-storage water heater and one large 
space heater. 


Assumptions: 
1. Consumers’ loads will be strictly domestic. 
2. There will eventually be a dwelling on every lot. 
3. A pressure loss of one inch water column between distribu- 
tor terminals will comply with the rules of good service. 
4. The appliances and their rated capacities will eventually 
be similar to the neighborhood average which shows that 
all dwellings have ranges at 67 cubic feet per hour; 80 
per cent have thermo-storage water heaters at 20 cubic feet 
feet per hour; 20 per cent have instantaneous water heaters 
at 100 cubic feet per hour; 50 per cent have small space 
@eaters at 20 cubic feet per hour, and 50 per cent have large 
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BASED ON THE FORMULA: 


— ER, 


Fig. 13. Distributor design. L. P. Dead End Distributor— 


Wi 


A. Gas and Electric Corp., Gas Distribution Department. 


space heaters at 30 cubic feet per hour. The total Rated 
Connected Load would, therefore, be 2,394 cubic feet per 
hour for the 54 appliances. 

There will eventually be nine “bleed-offs’ giving a distri- 
butor (R) factor* of 1.5993, (Figs. 14 and 15). 

The limit of justifiable risk will lay between J = 100 and 
J = 1,000. 


—s 
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Fig. 14. Distributor design—relation between the number 
of services and the number of bleed-offs—L. A. Gas and 


Electric Corp.,Gas Distribution Department. 
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Fig. 15. 


August, 1931 


Calculations: 


TABLE NO. 2 ABBREVIATIONS USED IN APPLIANCE 


SURVEYS 


Op be ones 

Dy, = ——_———— - (2) Th. St. W. H.. Thermo-storage Water Heater 
48 G. S. Rad. . Gas Steam Radiator 

Log { - +8) W. A. Furn. . Warm Air Furnace 

Log J Comb. W. H. Combination Water Heater 

» 304 SS) = seccceeeceeeeeeeO pace Heater 

vo Inst. W. H. Instantaneous Water Heater 

D,= - = 1,218 cu. ft. per hr. Hires. _ Heaters 
45 : Rad. ... Radiators 

Lox ( +54) a «. Large 

Log 100 Sm. Small 

2 364 ape a 

—— = AO we he » FPUIN. . ‘loor Furnace 
VL * ataidthinnr hack ssalivn Tank W. H. Tank Water Heater 


Fireplace Heaters 


48 soe 
Log{ — —-| 54 Frpl. Htrs, ........ 
Log 1,000 


Then using the Spitzglass formula it is found that 24-inch di- 
ameter pipe is the correct design. The theoretically correct de- 


APPLIANCE SURVEY—SOUTHERN 
CRITICAL DISTANCE 


TABLE NO. 3, 


sign would be approximately a 2%-inch diameter pipe. Lot No. 
No. Appliances Appl. R.C.L. 
DESIGN OF “TWO WAY FEED” DISTRIBUTOR 1 Range, Th. St. W. H., Lg. Sp. H., Sm. Sp. H.., 
W. A. Furn Se EE a ae 5 218 
Facts: 2 Range, Th. St. W. H., Sp. H., W. A. Furn. 4 157 
1. Present 4-inch main must be replaced. 3 Range, Th. vt. W. H., 9 G. 9. Rad., Retrig. Le a4 
eae re er - 4 Range, Th. St. W. H., W. A. Furn.... 3 
" — 5 Range, Th. St. W. H., W. A. Furn...... 152 
3. Present main is as shown in Fig. 16. 6 Range, Inst. W. H., Sp. H., W. A. Furn. 4 282 
4. Table No. 3 is an appliance survey of the southern “Critical 7 Vacant Lot ...... SIR ee 0 0 
Distance’’.* 8 Range, Th. St. W. H., W. A. Furn. 3 154 
4 T ° . Ee C rs re T Fs t. . < — } 
5. Table No. 4 is an appliance survey of northern “Critical ) Range, Th. St. W. H., 4 G. S. Rad ‘ 140 
Distance’.* f 10 Range, Th. St. W. H., W. A. Furn. 3 131 
| 21 Range, Th. St. W. H., W. A. Furn., Hot Plate 4 187 
Assumptions: 22 Range, Th. St. W. H., W. A. Furn...... 175 
a ; 23 Range, Th. St. W. H., Tin Rad., W. A. Furn. 4 197 
1. The vacant lots will eventually have Rated Connected Loads 24 Range, Th. St. W. H., W. A. Furn......... 132 
as shown on the appliance survey. 25 Range, Th. St. W.H., 2 Frpl. Htrs., W. A. Furn ; 166 
2. A pressure loss of one pound gauge between sources of supply 26 Range, Th. St. W. H., 3 Rad. . 7 5 121 
and point of no velocity will comply with the rules of good 27 Range, Th. St. W. H., W. A. Furn., Hot Plate a 250 
service. 28 Range, Th. St. W. H, 5 Rad., FI. Furn. 132 
3. There is ample supply of gas at a minimum of 5 pounds 29 Range, Inst. W. H., W. A. Furn. 3 262 
gauge in the feeder mains. 30 Range, Th. St. W. H., W. A. Furn. 3 157 
4. There will eventually be “bleed-offs” giving a distributor Total e« er 
(R) factor of 1.6116 for each critical distance. Adana war tet. ; a 
5. The limit of justifiable risk will lay between J=100 and Total adjusted for vacancy (Lot 7)......... gg 2 £19 
J=1,000. 
a a ir ee ae ae TABLE NO. 4, APPLIANCE SURVEY—NORTHERN 
TABLE NO. 1 INDEX TO APPLIANCE COMBINATIONS CRITICAL DISTANCE 
y FOR FIG. 10 - Lot No. 
Index Total No. Appliances Appl. R.C.L. 
No. Appliance R.C.L. 11 Range, Th. St. WI. H., 3 G. S. Rad. 5 147 
. ae P 12 Range, Th. St. W. H., W. A. Furn., Hot Plate 4 210 
7 - Cc Ww i ' spz -ater... sii I . - é a io . 
A Range; tank water heater; space heater 45 13 Range, Comb. W. H. 2 Sp. H. 4 119 
B Range; automatic storage water heater....... 200 14 Range, Comb. W. H., Sp. H. ; a 
C Range; automatic water heater; space heater.... 205 15 Range, Th. St. W. H., Sp. H. 3 112 
D Range; automatic water heater; warm air furnace; 16 Range, Th. St. W. H., SP. H. 3 112 
re EO eee Sasa a eee me 450 17 Range, Comb. W. H., 2 Sp. H. 4 127 
2s 18 Range, Th. St. W. H., Sp. H. 3 112 
{ ; stant S Wi: TD ssccdiiaicisliaiene : 325 ome at ee Pu, + . 
E Range: instantaneous water heater 19 Range, Th. St. W. H., 2 Sp. H. ‘ 108 
F Pange; tank water heater; space heater... - 250 20 Range, Th. St. W. H., 2 Sp. H... 4 127 
G Range; automatic water heater; warm air furnace . 415 31 Range, Th. St. W. H., 3 Sp. H. ¢ 12] 
H Range fh ARS Pai kN OP 125 32 Range, Th. St. W. H., 2 Sp. H. 4 127 
33 Range, Comb. W. H., 2 Sp. H. 4 122 
re ; rater heater ..... sicciaiaatteidas 225 7 , 4 << 
J Range; tank water heater ‘ 34 Range, Inst. W. H., Sp. H..... 174 
K Range; instantaneous water heater ...... seeeilalegeinnalagieces aaa 35 Range, Th. St. W. H., Sp. H.. : 107 
L Range; instantaneous water heater; space heater.... 184 36 Range, Th. St. W. H., Sp. H........ 2 112 
M Range; large space heater; small space heater; auto 37 Range, Th. St. W. H., 4 Wall Htrs. 6 107 
water heater ........... dbbinemieil oF Ae a OE PPR eee 38 Vacant Lot . | () 0 
39 Range, Th. St. W. H., 5 Rad 7 155 
Y ° te ¢ = , > ¢ y . a | at . ¢ > 3 g , ° * . ) 
N ime water heater; radiator; large ue 40 Range Th. St. W. H. W. A. Fur. — 
O Range ; instantaneous water heater; three (3) gas ra- om a ee 24 2468 
diators Ce eRe Ramage Names ees BO a Nee oan aa arab ° Average per lot . ; 4 130 
P Range; instantaneous water heater; three (3) wall Total adjusted for vacancy (Lot 38) 79 2,599 
heaters; smail space heater ............................... . 244 
Q Range ; five (5) wall heaters; large space heater; au- Calculations: 
a OE EN EY 7 ; acne die vs 
Southern “Critical Distance”’: 
R Range; automatic water heater; space heater. — 
S Range; automatic water heater; space heater.......... nicais - OR | 
T Range; instantaneous water heater; large space heater 194 L= Ag <) 
RS = is = Log{ ——_+A 
* Vol. 21. Page 560, Pacific Coast Gas Association Proceedings. Log J 
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3,615 
Dy, = = 1,763 
48 
Loe( + 89 
Log 100 ) 
3.619 
DL= = 1,791 


48 
lLog + 8° 
Log 1,000 


Northern “Critical Distance’: 


] =100, Dy =1,291 

J =1,000, Dy = 1,314 

Then using the Spitzglass formula is it found that a 1%-inch 
diameter pipe is the correct design. 


DESIGN OF A DISTRIBUTOR-FEEDER 
Facts: 

1. Permanent paving is to be laid on Forest Avenue and on 
Lake St. 

2. Economic considerations require that the main on Forest 
Avenue be replaced in advance of paving. 

3. The district is low pressure. 

4. The appliances and their rated capacities are as shown on the 
appliance survey Table No. 5. 

5. Fig. 17 shows the size, location and lengths of present mains. 


TABLE NO. 5—APPLIANCE SURVEY FOR FIGURE 17 


No. Appliances Appl. R.C.L. 
7 Range, Th. St. W. H., 2 Sp. H................ Fite Ph ee 22 4 147 
8 Range, Th. St. W. H., 3 Sp. H., Hot Plate........ 6 185 
a Ss a a Ss eens i 4 197 
iG eee. Eek Be Wes Bey We Bi isc 3 227 
11 Range, Comb. W. H., 3 Sp. H., W. A. Furn..... 6 202 
LS ,. We ce en ee Sesion 3 262 
Ia © I ne 26 1,220 
(ee Oe eS OF en 3 192 
Ce i) Se em A ane 3 232 
[iS eee. ee Gs ee ee ee ee ee... ce 3 222 
ae Me ee | ee 3 322 
17 Range, Inst, W. H., W. A. Furn........... Etenere Naren s 3 352 
{ae ae SO Ae Oe ee 3 277 
es I 18 1,597 

py Oe oe 8” (eee 44 2,817 
ae My: A ee 3 332 
2 Range, Th. St. W. H., Sp. H. Fi. Furn............... a 137 
eT ey a OF eS ee eee rs 4 202 
4 Tipmee,, Beet. Wa Tae We «Fhe Pe Re cectinicsieisesimicscncs 3 262 
we es Ue DOS ee 4 282 
6 Range, Th. St. W. H., 2 Sp. H. 2 Fl. Furn......... 6 170 
19 Range Tank W. H., Sp. H., G. S. Rad., Fl. Furn. 5 147 
ae; es Se ee ee ea ees 3 115 
21 Range, Inst. W. H., Sp. H., G. S. Rad................. 4 130 
22 Range, Tank W. H., 3 Sp. H. ..... deiiehiblatatiiuienesandl ia 5 158 
23 Range, Th. St. W. H., W. A. Furn.,.Sp. H....... 4 153 
24 Range, Inst. W. H., W. A. Furn., Sp. H............. + 532 
Sub-Total, Section C-D _...00000000000... Cees a: 49 2,620 

Grand Total, Section A-C, B-C and C-D.... 93 5,437 


WESTERN GAS 


Assumptions: 
1. There is an ample supply of low pressure gas in the feeder 

main on Main Street. ~ 

2. A 1-inch water column pressure loss between the feeder main 
and the points of no velocity will comply with the rules of 
good service. 

3. The points of no velocity on the “T'wo-Way-Feed” distribu- 
tors on Lake Avenue will be at their mid points. 

4. The limit of justifiable risk will lay somewhere between 
J=100 and J=1,000. 


Calculations: 


Total Rated Connected Load =—5,437, A=93. 


Section C-D, 


OR 
Digi caged (2) 
48 
A 
Log J 
5.437 
(1) DL= —— —- = 2,629 | 
48 | 
Log (- + 93 | 
Log 100 | 
Q 
5,437 | 
(ia — = 2,669 | 
48 | 
Log ( + %3 
Log 1,000 
Section A-C-B, 
2,817 
(1) Dp = ————_ = 1,537 | 
48 | 
Log + 44 | 
Log 100 | 
9 
2,817 
(2) Di.= — = 1,585 | 
48 | 
Lox ( + 44 | 
Log 1,000 ) 
Section C-D, using Dy (1), 
L 3 QO,3 
EE stp <srotensialestiniiiieiiiae atu hee. waded (13)* 
Kr? (Q—-Q,) \R# RR? 


Assuming 4-inch pipe, using Spitzglass Ky, constants 


4.75 ( (2629)3 (1537)3 
H = “ “ 
(9725)2 (1092) \(1.6442)2 aaa) 


H =0.2426 inch. 
Similarly when J =1,000, Dy (2), H =0.2505 inch. 
Section A-C, 

(1) Dy,=718, L=1.90 

(2) Dy,=752, L=1.90 


H\ % 
O=Kyz =) aa (11)** 
L 


O 718 
(1) Ky = ———_ a eas _ = 770 


H\ % 0.7574\ % 
Ri — 1.4605 | ————— 
L 1.90 
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August, 193] 
(2) Similarly when J = 1,000 Ky, =816 
Section B-C, 
(1) Dy, =984 L =1.70 
(2) Dy, =1,043 L=1.70 
(1) Then Ky =1,015 


(2) And when J =1,000 Ky, =1,076 


Summary: 
Case (1) J 100 
Total pressure drop from D toAorC 


Case (2) J 1,000 


Total pressure drop from D to A or C = 0.2505 + 0.7495 = 
1 inch, and since the distributor Ky, constants* were 779 and 
816 for Section A-C, the correct design becomes 1% inch 
pipe, and since the distributor Ky, constants were 1,015 and 
1,076 for Section B-C, the correct design becomes 1%4 inch 
pipe. 


0.2426 + 0.7574 1 im. 


Therefore, when the mains are replaced Fig. 17 becomes as Fig. 
18. It is evident that Section A-X and B-Y must be com- 
puted from the adjacent streets in the same manner as in 
the foregoing example. 


THE FORMULA 
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Fig. 17. Original design, distributor-feeder design—L. A. 
Gas and Electric Corp., Gas Distribution Department. 
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Fig. 18. Re-design, distributor-feeder design—L. A. Gas 
and Electric Corp., Gas Distribution Department. 


Conclusions 


From the foregoing data it is concluded that the forecasting of 
domestic consumers’ demands, by mathematical precepts, based on 
number and capacity (either Rated or Observed) of the installed 
appliances is practical, economical and reasonably accurate. 


Recommendations 


In view of the fact that two of the major subjects before this 
Committee, viz.; Network Gas Flow, and The Economics of Dis- 
tribution Design, have not yet been completed, it is recommended 
that the Distribution Design Committee be continued for another 


year. 
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IMPROVEMENT ACTS WITH REFERENCE TO 
UTILITY INSTALLATIONS IN 
MUNICIPALITIES? 


HE data set forth in this report are a compilation of the or- 

dinances and acts covering utility installations in the major 

cities of the Pacific Coast. The more important of the local 
ordinances of the different cities have been taken from the regula- 
tions of the city charters. 


Laying of Mains 

In most cities we find that there are very few set rules concerning 
the actual laying of gas mains in the city streets and boulevards. 
Very little provision has been made for future laying of additional! 
piping. The policy seems to have been: “Get the pipe in and then 
the next line can go in wherever there is space!” The regulations 
for pipe lines at crossings and intersections are largely determined 
by the local Board of Works. 

The city of Seattle has very definite locations for the laving of 
gas mains, water mains, telephone ducts and electric ducts. Each 
installation has its special location and depth governed by the street 
widths and condition. This policy eliminates confusion at interse 
tions and makes for a uniform system throughout the city. 

Concerning gas mains in Seattle, we find that: 


Mains Shall Be Located As Follews: 
Width of Roadway 


18 to 22 feet 6 feet south or west of center of roadway 
24 to 40 feet 9 feet south or west of center of roadway 
40 feet and carline 12 feet south or west of center of roadway 
42 feet and over 12 feet south or west of center of roadway 


Location of Main 


Depth of Mains 

Along or across streets the tops of mains shal! have not less than 
22 teet or more than 3% feet of cover, preferably 3 feet. 

Special provision: Where obstacles are encountered making it 
necessary to locate mains other than as specified, such locations shal! 
be determined by the Superintendent of Public Utilities. 

This system has very commendable features and would be of 
great help if adopted by all municipalities. 

In Portland: The ordinance specifies that all mains shall be laid 
at a distance of at least 34 feet from the curb, measuring toward 
the center of the street, and all side mains or services shall be laid 
at right angles to the main line. 

In Los Angeles: No main or service may be installed at a depth 
of less than two (2) feet below the finished grade of the gutter. 

In San Diego: The City Engineer shall establish the elevation of 
grade of all pipes and set the stakes for the laying of new mains 
and the tops of all mains, water pipes excepted; these shall be 30 
inches below the surface of the street, as fixed by the established 
grade. Valves, drips and dust pots may be installed along the main 
lines but must be set with the approval of the Board of Works. 


Manholes and Valve Pits 


In the construction of governor pits and valve pits very few of the 
cities have definite rules regarding the locations. The general rule 
seems to be that all manholes at intersections shall be located as 
pearly as practicable at the intersection of the specified lines and 
should clear the lines specified for other lines or conduits. 

In the construction of governor pits the rules of constructing sewer! 
manholes should be followed. They may be constructed either of 
brick or concrete and shall be fitted with a cast-iron or steel frame 
and cover that will meet the requirements of the local Board of 
Works and shall be set to conform with the ofhcial grade, as indi 
ated on the street plans. 


cy, rvie es 

In the laying of services from mains to buildings there does 
not seem to be any set of rules or regulations to prevent the inter- 
ference of the pipes with lines of other purposes, especially thos 
running inside of curb lines. 

In Seattle a definite plan is followed in the laving of service 
pipes from mains to buildings, as follows: 

Service pipes shall be run across the street as nearly as prac 
ticable at right angles to the center of the line of the roadway. 


Depth: Service pipes may slope from the curbs to the mains but 
shall be laid with a depth of 18 inches below the top of the 
curb and with a cover of not more than 2'% feet across the line 
reserved for water mains, that is, 10 feet or 12 feet north or east 
of the center line of the roadway. 
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Here, again, is shown a well-planned system by allotting each 
utility its own particular location. 


Excavations 


The term “excavation” as used in San Francisco is defined as 
an opening in the street 200 feet or less in length, and each 200 
feet or fraction thereof shall be termed a separate excavation, 
The rules regarding the opening of a street in this city are very 
strict, the limit being 600 feet in advance of the pipe being laid, 
and all material excavated shall be removed within three working 
days from the itme such material is placed on the street. When- 
ever caving occurs in the streets, the pavement above such a 
cave-in shall be cut away—no side tamping shall be allowed. In 
every case the work of paving shall be commenced as soon as the 
trenches have been backfilled and tamped. 

In Portland the rules for repaving insist on a much shorter 
time period. Whenever a trench or hole has been opened in the 
street for the purpose of repairing a main or service, it shall be 
refilled and tamped within 48 hours. 

In Seattle: No trenching shall be carried on in more than two 
consecutive blocks at a time. No tunneling is to be permitted 
except under car tracks, unless such tunneled portions are broken 
down at the time of backfilling. Where it is necessary to alter 
side sewers in the line of the main it will be necessary to obtain 
a permit from the Superintendent of Streets and Sewers. After 
completion of the work in the streets the Superintendent of the 
Streets and Sewers shall have full control of refilling and restoring 
the paving. The cost of refilling, plus 12 per cent, shall be 
charged; asphalt paving shall be, cost, plus 12 per cent, plus 
$5.00 for the first souare yard of pavement and $3.00 for each 
additional square yard. 


Protection of Excavations 


The protection of excavations is of the utmost importance to 
utilities. With the great number of excavations scattered about 
the town, especially in busy downtown localities, it is readily 
appreciated that poorly protected openings are invitations to acci- 
dents and trouble. The utilities themselves realize the importance 
of the regulations laid down by the cities and adhere to them very 
closely. 

In San Francisco the ordinance requires a good substantial bar- 
rier to be placed around any excavation that is dangerous and to 
display a lighted lantern at each end of the barrier from sunset to 
sunrise. 

In Seattle, red lanterns must be set on all barricades, and must 
be visible at least 100 feet in either direction from the excavation. 

In Los Angeles, it is necessary to maintain safe crossings at all 
intersections for vehicle trafhe and safe passage for pedestrians at 
intervals of not more than 300 feet. Any excavation across a 
street or alley requires one safe crossing for vehicles and pedes- 
trians. Free access must be had to all fire hydrants and water 
gates. If the street is not wide enough to hold the excavated 
material without its using the sidewalk, it shall be necessary to 
erect a tight board fence to keep the sidewalk clear for a width of 
at least 6 feet. All gutters shall be kept clear to gutter height 
and at least 1 foot in width. Whenever a gutter crosses an inter- 
section, an adequate waterway shall be provided and maintained 
at all times. All excavations shall be protected by barriers with 
letters not less than 3 inches in height, which shall state the name 
of the utility performing the work; also, lights shall be placed at 
each end of the excavation, and at intervals of not more than 50 
feet along the line, from sunset to sunrise, until the excavation has 
been filled. 


Sidewalk Valves 


Valves set at the curb on services between main and the con- 
sumer are required for fire protection in a large number of cities. 
In most cases their necessity is determined by the size and the gas 
capacity of the service. 

In Portland, we find the ordinance stating that all gas services 
installed (services 2 inches or larger in diameter) shall be 
equipped with a shutoff or stopcock at the street curb, except in 
the case of high pressure services, where such a curb cock shall be 
installed regardless of the diameter of the gas service. 

In San Francisco the ordinance states that all buildings except 
buildings occupied by one family only, or by two families and not 
over two stories high and having independent entrances, shall be 
provided with an enclosure or enclosures constructed of incom- 
bustible material located immediately within the curb of and 
beneath the sidewalk in front of said building. Access to such 
enclosure shall be afforded through an. opening in its top, which 
opening shall have a suitable locked iron cover, set in the side- 
walk. Fastenings to all such covers shall be identical and shall 


conform to sample in the office of the Chief of the Fire Depart- . 


ment, and also at the ofhce of the Chief Building Inspector of the 
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Board of Public Works. Such enclosure shall contain a shut-off 
valve which shall relate to gas service only for such building and 
which shall be clearly tagged and marked. Where more than one 
lead goes into a building each gas pipe shall be equipped with 
the regulation shut-off valve. 

In Los Angeles the latest ordinance is very strict regarding 
sidewalk shut-off valves. In this case it states that all gas line 
services, either new or replaced, supplying gas to any building 
except those used exclusively as residences shall be equipped with 
a hand wheel gate valve capable of turning on or off the complete 
gas supply. Each such valve shall be installed in the sidewalk in 
front or at the side of the building to which the service is con- 
nected and shall be located not less than 10 inches or more than 
16 inches from the inside curb of the street. Where a basement 
extends under the sidewalk, the valve shall be placed in a water- 
tight box and the same location shall be used. In the event that 
the gas service enters the building from the rear or there is no 
sidewalk at the side of the building from which the service enters 
the building, each valve shall be installed in the pavement, alley 
or ground between the property line and the gas main. The con- 
trolling wheel of the valve shall be located not less than two or 
more than four inches below the surface of the paving, and such 
valve shall be enclosed within a cast-iron or concrete valve box 
not less than 6 inches square (or 6 inches in diameter, if circular), 
having a lock cover with the letters “Gas—Fire Department’ cast 
or indented thereon. The cover shall be flush with the sidewalk 
or ground surface. 


The Mattoon Act 


The Acquisition and Improvement Act of 1925 of the State of 
California, also known as the “Mattoon Act,” is of special interest 
to public utilities. 

Under this Act it is possible for municipal districts to install and 
operate their own gas plants and distribution systems. 

The Act, in part, reads: “Whenever the public interest or con- 
venience may require, the legislative body of any county and the 
legislative body of any municipality are hereby severally author- 
ized and empowered to order the acquisition and improvement 
(as those terms are hereafter defined) of an one or more of the 
public ways or of property or of rights-of-way of the public over 
which they are herein invested with jurisdiction.” 

“The word ‘acquire’ and any of its variants, as used in this 
Act, shall be deemed to mean and shall include the acquisition 
of any public way or ways, as the same are above defined, and 
any other property and rights of way of the public, or to be ac- 
quired for the public, in any manner provided by law, including 
the acquiring, laying out, opening, extending, widening, and 
straightening of the same in any manner in whole or in part, 
including the relocation or removal of, or the making of structural 
changes in, any railroad, street or interurban railway tracks or 
structures, or other public utility structures or equipment, therein 
or thereon or within any right of way adjacent thereto, or made 
necessary or convenient by reason of the proposed improvement or 
acquisition.” 

“The word ‘improve,’ and any of its variants, as used in this 
Act, shall be deemed to mean and shall include the construction or 
doing of the things and work following, either singly or in any 
combination thereof, as well as the reconstruction and repairing 
thereof, viz.: (j) Mains, services, pipes, fittings, valves, regulators, 
governors, meters, drips, drains, tank ditches, tunnels conduits, 
channels or other appurtenances for supplying or distributing a 
domestic or industrial gas supply.” 

It is readily apparent from the foregoing Act that a municipal- 
ity may actually go into the gas business with results that will 
probably be of great interest to utilities. 


FLOW COMPUTORS* 


ARIOUS forms of flow computors have been devised for use 

in connection with the different flow formulae, the most notable 

of which are the Hutchison Rapid Calculator and the Spitz- 
glass Slide Rule and Flow Computor. Both of these rules have a 
very high degree of accuracy. 

The former, made by Robert M. Hutchison, is the best suited for 
use in general engineering offices, since it includes not only Low and 
High Pressure gas flow but also oil, air and water flow. On 
account of its general application, it involves a number of scales 
which are of little or no use to gas distribution engineers and which 
tend to complicate operations. The calculator is a specially designed 
form of the slide rule with the scales laid out on concentric rings. 
The calculator has been calibrated for a specific gravity of 0.6 and 
atmospheric pressure of 14.4 lbs. per sq. in., and is equipped with a 
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correction scale for gravity. Where the gravity of the gas or the 
atmospheric pressure is other than that given, it will be necessary 
to correct every calculation for the difference. 

The latter form of computor is also very general in its scope. Its 
form is very similar to that of the regular slide rule, with the excep- 
tion that it has two slides and is equipped with special scales. It 
may be used for gas, air, water and steam calculations. However, 
the slides are reversible and the gas and air scales are on one face, 
the water and steam on the other. This arrangement is quite satis- 
factory, since air is a specific kind of gas in which the gravity is 1. 
The directions for operating the rule are self-explanatory and 
exceedingly simpie, so that the rule might well be recommended for 
use among distribution engineers. This rule may also be applied to 
distributor flow by multiplying the discharge as found by the “R” 
value to suit rhe conditions, setting the 1 on the C scale opposite 
the discharge on the D scale and reading the corrected discharge 
opposite the “R” value on the C scale. Also, if it is desired to use 
feet instead of miles as the unit of length, the necessary division 
may be made on either the A and B or the C and D scales. In 
many cases it is desired to use other constants than Spitzglass. ‘This 
may be accomplished by correcting the discharge according to the 
ratio between the constants as given in Tables No. 3 and No. 4 of 
the Distribution Design Committee’s report of last year, published 
in the Pacific Coast Gas Association Proceedings, Volume 21, page 
559. The following table of factors are the ratios between Wey- 
mouth and Spitzglass constants* and the discharge should be multi- 
plied by these to obtain the discharge according to Weymouth: 


* Vol. 21, Page 559, Pacific Coast Gas Association Proceedings. 
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Size: 34,” e wy” 1y%” 2 
Factor: 1.336 1.267 1.193 1.161 1.117 
Size: 6” - 10” — 16” 20” 24” 26 
Factor: 1.066 1.088 1.120 1.177 1.217 


For the benefit of those intending to use the diversity formulae 
derived elsewhere in the Committee’s report, there is a scale of 
logarithms on the rule which would be very convenient. 


Nomographic Charts 


As an alternative to the regular forms of flow computors, nomo- 
graphic charts are suggested. Obviously, a nomographic chart for 
general use would be as complicated as the flow computor. Thi 
drawback is not as serious as it would first seem, since any com- 
pany can make the charts to suit its particular needs. There are 
several variables in the general formula which become constants 
for any company, such as specific gravity, atmospheric pressure and 
temperature. ‘Thus the formula for feeder flow need contain only 
four variables, as for example: pressure drop, length, pipe diam- 
eter and discharge, so that the chart need only have four scales. 
Similarly, charts for distributor flow and distributor-feeder flow can 
be greatly simplified. In the construction of the scale of pipe diam- 
eters, the values of the constants may be taken according to the 
formula preferred. Figure 19 shows a nomographic chart used by 
inspectors for the design of new services for the Los Angeles Gas 
and Electric Corp. It may be used for values of J] = 100 or 
J = 1,000. 


DEVELOPMENT OF A RATIONAL DIVERSITY 
FACTOR FORMULA* 


Definition of Diversity Factor 


HE definition for the diversity factor is the amount of varia- 

tion in load expressed as a ratio between the sum of non- 

coincident maximum demands of individual customers and 
their coincident maxima. Thus, the maximum hour for a given 
part of a distribution system may come between the hours of 7:00 
and 8:00 A.M., amounting to 1,000 M. cubic feet, while the maxima 
for individual customers may occur at all hours of the day and 
their sum will necessarily be larger than the maximum hour for the 
system, say 1,200 M. cubic feet. Therefore: 


Sum of Individual Hourly Maxima _ 1200 


1.20 


Maximum Hour of System 1000 


equals diversity factor of distribution system under consideration. 

Diversity factors may be computed for various conditions and 
made to express conditions as they exist at various times of the year, 
and considerable terninology has been originated to indicate the 
time for which the diversity factor has been computed. In this 
paper the term “diversity factor” shall apply to the maximim day 
im a given distribution system, and is, therefore, what is common!) 
known as the “annual daily diversity factor.” 


Rational Evolution of Diversity Factor 


If we dealt with only one customer on a given distribution system, 


this customer would have no diversity with himself or anybody else. 
Therefore, the diversity factor applving to this load would 
unity. 

If we now added another customer to the system there would 


exist a certain diversity of usage which we may set down as equal 
to “a,” and the diversity factor for two customers would become 


= @ | 


By adding the third customer we introduce an additional diversits 
evaluated as “a” between the first and third custome: For this 
reason there exists a diversity of 2a between the three customers 
However, we have to divide this value by the number of customers 
and we get a diversity for the third customer amounting to 

2a 
3 
and the diversity factor for three customers will become: 
1+a-+ 2a 
3 

Adding the fourth customer introduces an element of cross diver- 

sity, that is, while 1 is diverse with 2 and 3, 4 is similarly diverse 


* Submitted bv L. C. Haffner. Portland Gas & Coke (¢ 


Page 122 


with the other customers. The same holds true of 2 and 3; there- 
fore, the diversity of the 4th customer will become 


and the diversity factor will become: 


1+a-+t 2a 4a 
o_o (4) 
3 9 


The addition of the 5th customer introduces the element of cross 
diversity of the second order and the diversity will become 


2°a 
— (5) 
3° 
and the diversity for the five customers will be 
1+ast 2a+4a+ 8a 
—_—— — (6) 


3 9 27 
n 
Thus, we can evolve the diversity factor £ for any number of 
customers by a simple function: 


se 2 2 3 2 5 6 7 — Sess 
n l1+a-+ 2a + 4a + 8a + loa + 32a 


3 pee 5 oe 243 
n 
Where expresses the diversity factor up to and including the 
the last term of the series and “n” the number of customers in- 
volved. We see from this series that it falls in two parts; the 
diversity increment “a,” and a mere geometrical. function of the 
powers of 
2 
3 
While the geometric function can be evolved directly, the factor 
“a” is a natural constant, based on the characteristics of the load. 
Thus, house-heating, domestic, and industrial installations will 
yield different factors. Hence, to be of value, the factor “a” must 
be derived from a great number of observations of the various 
load groups. How these observations can be simplified will be 
shown later. 
If the diversity factor for any number of customers is required, 
we must sum the series of all the terms, up to and including the 
customer required, thus: 


x = 1+a-+(cXa) (8) 


Nn 
Whcrein & = diversity factor ‘“‘a’’=diversity between 2nd and 3rd 
customers and “c” is a variable derived from the summation of 
the powers 


2 
3 
2 
TABLE NO. 1. TABLE OF POWERS OF - AND VARIANT “C” 

3 

Value of 

Power of Power of 

2 2 
No. of Customers ~ _ Values for 
in Series 3 3 Variable “C”’ 
3 Ist .666 666 
4 2nd 445 1.111 
5 3rd .296 1.407 
6 4th 197 1.604 
7 Sth .132 1.736 
8 6th .987 1.823 
9 7th O58 1.3381 
10 Sth 039 1.920 
1] 9th 026 1.946 
12 10th 017 1.963 
13 11th 015 1.978 
1.9 
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When more than 12 customers are considered in the series the 
ever diminishing value of the powers of 


2 

3 
become so small for the higher terms that it may be neglected for 
practical purposes and the diversity factor becomes: 


x = 1+ 3a (G) 


If the diversity factor = were known and we required factor ‘“‘a”’ 
we can compute it thus: 


sh eh eeediee 7 (10) 


and if more than 12 customers are involved we can simplify the 
formula to 


en p Sete cel (11) 


To check the consistency of the rational formula, clock meter 
charts were obtained from 20 industrial customers and were used 
to compute the diversity factor for the industrial load and the fol- 
lowing result was obtained: 


*Diversity Factor Diversity 
Computed Factor 
from Clock Calculated Vuriation 
Meter Charts from Formula / 
DS gnc St 8+ 1.00 
oh SRE Se. Sandan 1.10 
DS COIS neice cssciicticde neste 1.16 1.166 5% 
5 a 1.20 1.210 8% 
5 CORD <0 - Oa 1.24 1.240 None 
I 1.26 1.260 None 
F ee ca 1.28 1.273 5% 
* Footnote: These diversity factors are based on a different definition than 


those in the committee's report on Diversity. 


It will be seen that the practical values obtained from actual 
observations check very well with the computed values. Similarly, 
the househeating load was checked by means of clock meter read- 
ings and it was found that the results compared within a small mar- 
gin of error with that obtained from computation by formula. (See 


Fig. 20.) 


Conclusions: 


(1) The diversity factor of the industrial and househeating load 
consists of two components; a factor based on a geometric function 
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depending merely on the number of customers in the group, and a 
factor depending upon the uses made of the gas supply. 


(2) While the domestic load has not been studied as extensively 
as the industrial and househeating load, it appears from preliminary 
data that similar conditions prevail. 


(3) The diversity factor for the industrial load reaches a maxi- 
mum value of 1.28 with 20 customers. This maximum is reached 
at 1.10 for 8 househeating customers. 


(4) After the stated maximum number of customers has been 
reached no matter how many customers are added in the same load 
group the diversity factor will not improve. 


(5) This condition is reached with 8 customers in househeating 
where the use of gas depends on a uniformly prevailing condition, 
that is, cold weather. This condition is reached with 20 customers 
in the industrial group where the influences making for gas con- 
sumption are of a more varied nature. 


(6) The application of proposed formula allows certain simplifica- 
tions in the computation of diversity factors. 


Pipe Protection* 


HEN a new pipe installation is contemplated the pipe pro- 

tection engineer immediately has to answer two questions: 

“What Protection is Required,” and “What Materials Should 
be Used.” The following general discussion is designed to point 
out ways and means of answering these two quesions. Certain 
phases of procedure have been assigned to individual Committee 
members, and their reports will be found immediately following this 
discussion. The Committee would like to point out that the data in 
this report have been gathered essentially 
from and for the Southwestern part of the 
North American Continent, over which 
area the soils are essentially alkaline in 
nature. Soil tests and corrosion rates ap- 
plicable to this area do not necessarily 
hold for the Mid-Continent, Eastern and 
Northern sections. 


What Protection Is Required 


The modern trend in pipe protection is 
away from a uniform degree of coating 
throughout a system or along a pipe line, 
and toward a selective program of cover- 
ing to conform to the corrosiveness or 
non-corrosiveness of the soil areas tra- 
versed by the pipe. Such a _ procedure 
conforms to engineering and business eco- 
nomics, in that the structure is rendered 
physically sound with a minimum but ad- 
equate expenditure. 

The desirability of selective protection cannot be questioned; the 
application, however, calls for some reliable means of predeter- 
mining the corrosivity of soils. The purpose of this section of the 
discussion is to present data on soil survey methods and to show how 
it is possible to predetermine corrosiveness. As an added incentive, 
it might be pointed out that a “soil corrosion map” of any area is 
valuable to the distribution engineer not only in laying new lines 
but also in conducting renewal and reconditioning programs and in 
valuation work. The soil corrosion map presents a vivid picture 
of the underground system, showing where and how to protect, 
where to expect failure from existing installations, and how to 
forestall this trouble. 

Several factors can be considered as contributing to underground 
corrosion, namely, moisture, electrolysis, and physical and chemical 
characteristics of the soil. 


Yj) | 


Guy Corfield, 


Chairman 


Moisture 

The part that moisture plays in pipe corrosion has been dealt 
with by O. L. Wrestler in a paper entitled “Ground Moisture 
Survey of a Distribution Area”, which paper is to be considered 
as part of this report, but has already been published in the June, 
1931, issue of Western Gas. 


Electrolysis 
Quite often corrosion of unexpected severity will take place in 
the vicinity of street railway sub-stations, and heavily traveled 


* Committee Report: Guy Corfield, chairman, L. A. G. & E. Corp.; A. B. 
Allyne, So. Counties Gas Co.; M. TI. Burton, So. Calif. Gas Co.: H. 
Hargreaves. P. G. & E. Co.;: V. W. Harper, Portland Gas & Coke Co.; R. C. 
lerradell, L. A. G. & E. Corp.: M. E. Waite, San Diego Cons. G. & E. Co.; 
J. H. Wharmby, B. C. Elect. Ry. Co.; O. L. Wrestler, L. A. G. & E. Corp. 
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sections of track. An electrolysis survey with proper bonding to the 
tracks or sub-stations at points where the pipes are definitely posi- 
tive to the earth will reduce this trouble to the minimum. Obvi- 
ously, most trouble will be expected and investigation should be 
made first where soil survey indicates a moist corrosive soil con- 
dition. 


Physical Characteristics of Soil 


The phenomenon of “soil stress’, whereby the movement of the 
soil distorts and even pulls the coating off the pipe, has now been 
definitely established. This stress is exerted by “heavy” soils such 
as loam-clays, clays and the Southwest adobes, being primarily a 
result of alternate wetting and drying. In such soils a wrapper of 
appreciable physical strength is essential, either incorporated as an 
integral part of the coating, or applied externally. The latter 
application necessitates a wrapper which will not disintegrate in the 
soil. Sandy soils, or fine texture soils in arid regions where rainfall 
does not penetrate to pipe depth, do not necessitate a wrapped pro- 
tection. 


Chemical Characteristics of Soil 


By chemical characteristics are meant the complex soil ingredients 
which, other things being equal, make one soil corrosive and another 
non-corrosive, even though the two soils appear identical to visual 
inspection. Many tests have been devised in an attempt to estab- 
lish some simple relation betwen composition and _ corrosiveness. 
Chemical analysis is laborious and has not proved successful, as is 
shown by the literature and confirmed by two series of tests made 
and reported to the Committee by the Los Angeles Gas and Electric 
Corp. and the San Diego Consolidated Gas and Electric Co. (See 
Table No. 1.) From these tests it is quite noticeable that neither 
hydrogen ion concentration, nor individual salts, nor total soluble 
solids, give any comparative or proportional indication of cor- 
rosiveness. 

Electrical methods of soil analysis have been, however, far more 
successful, and numerous investigators have established satisfactory 
correlation between electrical test data and soil corrosiveness. This 
is not surprising, when one considers the generally accepted theor\ 
that soil corrosion is an electrical phenomenon, the result of either 
galvanic or stray-current electric discharge from the pipe. Fortu- 
nately, also, it is conceded that the best correlation is found when 
dealing with the “alkaline” soils of the Southwest. 


The more common electrical tests are as follows: 


Legg Test: This test consists of immersing in the soil two elec- 
trodes of dissimilar metals, such as copper and iron, and measuring 
the galvanic current which flows between them, the current being 
considered proportional to corrosiveness. 


Putnam Test: The soil sample is placed in a cell between two 
similar metal electrodes and subject to a potential difference of 1.4 
volts and the resulting current measured after a lapse of 10 min- 
utes. This current is considered proportional to corrosiveness. 
This test has been used extensively in California by one of the 
large oil companies, but to the Chairman’s knowledge has not been 
used on a gas distribution system. 


Shepard Soil Rod: This instrument and its usage is fully de- 
scribed in a paper by A. B. Allyne of the Southern Counties Gas 
Co., entitled “Distribution System Soil Surveys by the Shepard Rod 
Method”, which paper appears later in this report. 


Loss of Weight Method: This method has been described in 
detail by Guy Corfield, of the Los Angeles Gas and Electric Corp.., 
in the March, 1930, issue of Western Gas, in a paper entitled 
“Running a Soil Survey on a Large Distribution System”. The 
method consists essentially of filling a small can with soil, placing 
a weighed pipe nipple in the soil, insulated from the bottom of th: 
can, impressing a 2 volt or 6 volt potential across from the pipe 
to the can with the pipe positive to the soil, and determining the 
loss of weight suffered by the nipple after a lapse of 24 hours 
The loss in weight is considered proportional to corrosiveness, and 
is in reality a measure of the average conductivity of the soil over 
a 24 hour period. This time factor, allowing the soil salts to 
become decomposed and exert their corrosive and current-retarding 
influence on the steel anode, would seem, from theoretical consid- 
erations, to provide a more practical test than almost instantaneous 
resistance or conductivity measurements. 

This loss of weight method has been used for several vears with 
great success by the Los Angeles Gas and Electric Corp. and the 
Southern California Gas Co., in the area comprising Greater Los 
Angeles, San Fernando Valley and the Lower San Joaquin Valley, 
both for pipe line surveys, domestic distribution purposes and thi 
preparation of soil corrosion maps. The indices so obtained have so 
often been verified by field work and experiences that they are 
now accepted without question and protection and reconditioning 
programs planned accordingly. 
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Shepard Rod vs. Loss of Weight Test 


As will be noted by Mr. Allyne’s report, the Shepard Rod appears 
to give excellent data on soil corrosiveness. The question therefore 
arises as to the relative merits of this device as against the loss of 
weight method. A limited number of tests made by both methods 
in the same soils show substantially the same indicated corrosive- 
ness except when the soil is dry. The Shepard method gives a result 
with the actual ground moisture at the time of testing; the loss of 
weight method uses water saturated soil and therefore shows the 
maximum hazard, but must be modified by a moisture factor to 
give the average hazard. Therefore it would seem that, in regions 
of light rainfall where the uninhabited stretches are dry throughout 
the year and the settled districts moist at all times from domestic 
water sources, one method should be as good as the other. In 
regions where the Winters are wet and the Summers dry one would 
expect the Shepard rod to underestimate the hazard if tests were 
made in the Summer. It would under these conditions be advisable 
to make some loss of weight tests (by saturating the dry soil) to 
determine whether the wet season would bring about a corrosion 
hazard by allowing salts in the soil to become active. 

The Shepard rods are easily transported and give instantaneous 
readings, so that in traversing an area it is easy to discover marked 
differences in the soil and to go back over the route to find the 
point of change. In taking soil samples for the loss of weight test 
one can observe topographical changes only, and the usual procedure 
is to take samples at regular intervals, with the necessity of going 
back and re-sampling through areas of spotty soil. This latter is 
obviously a disadvantage when one is making a pipe line survey 
through remote or rough country. In preparing a soil map of a 
domestic distribution area, wherein samples can be taken by the 
work crews and brought to the laboratory without expense, this 
disadvantage is not so evident. 

The Shepard rod apparatus costs approximately $100. The loss 
of weight test apparatus calls for practically no initial outlay, but 
requires laboratory facilities. The Chairman recommends a com- 
bination of the two methods whereby the Shepard rod could be used 
to locate and define the boundaries of corrosive and non-corrosive 
areas, and the loss of weight test employed to more exactly evaluate 
the corrosiveness of these areas. The two methods would supple- 
ment each other and permit both speed and accuracy. 


Soil Tests in Other Localities 


In an attempt to gain some idea as to how applicable the loss of 
weight test is when used on soils in other localities, soil samples 
were obtained from San Diego and Vancouver, B. C., and tested in 
the Los Angeles Gas and Electric Corp. laboratory. The resulting 
data are as follows: 


San Diego: 124 samples of soil were examined very exhaustively 
by M. E. Waite, and portions sent to Los Angeles for tests. Table 
No. 1 shows a typical page from Mr. Waite’s report with the loss 
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of weight value (corrosion index) added. It will be noted that a 
high corrosion index almost invariably is accompanied by a low 
specific resistance, and also by corrosion of the pipe when wrapping 
failure permitted. Exceptions to this are samples 113, 120 and 124, 
which have been more severely attacked than would be expected 
from the index or specific resistance. 

Discussing San Diego soils) Mr. Waite says: “In areas of sandy 
or loamy soils where soil motion is very slight and salt concentra- 
tions low we can expect long life of the pipe without much protec- 
tion; conversely adobe and clay soils with large movement in 
expanding and contracting during wet and dry seasons distort 
wrappings, extract oils and modify-asphalts until they are quite 
brittle. Re-inforcing with saturated fabrics, a careful bonding of 
the bitumens, and the prevention of oil extraction or any modifica- 
tion of the asphaltum by alkalies, is quite essential in heavy clay 
soils. Modified bitumens, called enamels or plastics, have been 
tried out with some promise. 

“Soil areas of Kimball loam along the coast are conceded easy on 
pipe, while Montezuma adobe in the East end of this city is very 
corrosive to pipe. Redding loams as well as others of granite or 
various origin abound in a very spotted manner. In fact soil con- 
ditions are so variable that two or three kinds of soils may be 
encountered in a single city block, which, of course, makes soil 
mapping very difhcult.”’ 


Vancouver, B. C.: Three samples of soil were supplied by J. H. 
Wharmby, together with wrapper taken from pipe buried in these 


soils. Tests were as follows: 
Sample Condition of Age in Condition of Loss of Weight 
No. Coating Years Pipe Index 
1 Good 20 Perfect 0.45 
2 Good 20 Perfect 0.82 
3 Good 22 Perfect 0.89 


Mr. Wharmby says: “I rather think that we are fortunately situ- 
ated as regards soil conditions’. ‘This seems to be borne out by 
the soil indices which indicate excellent or non-corrosive soil. 

The results of these two sets of tests are somewhat indeterminate 
but on the whole quite encouraging. Several inconsistencies are 
apparent in the San Diego report, but it is probable that if complete 
information were available as regards the moisture content of the 
locations, electrolysis attack, etc., that at least some of the discrep- 
ancies could be reconciled. 


Field Inspections 


Careful and intelligent field inspection of buried pipe will in a 
few years provide a considerable fund of knowledge relative to the 
life of pipe and wrapper in various sections of the distribution area, 
and prove a useful ally to, and check on, the soil testing procedure. 


| TABLE NO. 1. DATA ON FIPE AND SOILS—SAN DIEGO CONSOLIDATED GAS AND ELECTRIC COMPANY 


Depth 
Sample Condition of Condition of of Age in 

No. Wrapping Pipe Pits Years 
101 None CI.* Pittted as" 25 
102 None Pittted Holes 18 
104 Loose ae 10 
105 None CI, Rusty vpionines 18 
106 Loose Pitted 015” 12 
107 Fair ED i Sg ee a 12 
108 None CI, ER tee er meaeer one were 7 
109 None Pitted 03” 20 
111 None Corroded Holes 16 
112 None Corroded Holes 20 
113 None Corroded Holes 19 
116 Good Saige 8 19 
117 Loose Bad Holes 10 
119 Good Good Casita 2a: 1 
120 None Bad Holes 20 
121 None Cl, O. K. al se + 
122 Distorted Poor Holes 6 
123 (Good Good icieiigs 10 
124 Poor Pitted Unknown 7 
*Cast Iron. 


Corrn. Index: Loss of Weight Method. 
Specific Resistance: 
pH Value: LaMotte Colorimetric. 


Percentage of Soluble Salts: Method for alkali salts in soil in “Technical Methods of Analysis” by Griffin. 


Corrn. Specific pH Percentage of Soluble Salts 
Index Resist. Value NaCl NasCOg Nao2SO4 Total 
6.90 256 4.8 .120 O18 .1380 .2760 
3.14 1020 6.7 None .009 0098 0188 
7.51 315 8.0 .209 .027 .0265 2525 
4.54 681 7.0 .023 .018 0595 1005 
2.36 565 7.1 095 .009 0985 .2025 
2.45 970 7.6 None .036 .0090 .0450 
1.97 1960 6.5 None .018 .0145 .0325 
1.91 734 6.8 None .018 .0168 .0348 
3.40 1283 6.9 .017 .027 2535 .2975 
3.63 722 7.9 .023 .009 .0320 .0640 
1.75 1470 6.3 None .018 .0033 .0213 
5.12 241 6.9 .071 .018 .8155 9005 
3.65 320 6.7 .120 .027 .0493 1963 
2.27 778 8.1 None .014 .0123 .0263 
1.32 980 8.2 .017 .014 .0097 .0407 
3.98 680 7.3 .012 .036 .0020 .0500 
5.61 222 6.3 397 .012 1335 5425 
0.58 1940 7.1 None .007 0155 .0225 
1.16 1632 7.2 None .007 .0105 0175 


Ohms per cu. inch, saturated with distilled water. 
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iner®, waterproof and electrically resistant material possessing ade- 
quate physical strength. 


The discouraging results so often obtained from pipe protection 
programs can usually be traced to “hit or miss” policies, whereby 
all parts of a system are protected alike, the result being failure 
in some locations, adequate protection over the greater part of the 
system, and unnecessarily heavy protection on the remainder. Natu- 
rally the failures receive practically all the attention of operators 
and investigators, with the result that pipe protection is decried as 
both a scientific and a practical failure. It might also be pointed 
out that most tests of protective coatings are made in very highly 
corrosive soils and the coatings condemned when failure results—in 
other words, protective coatings are applied to a degree or thick- 
ness economically possible for the average or moderately corrosive 
condition, and then expected to stand up under the most severe con- 
ditions. The fact is often overlooked that under average or moder- 
ate corrosive stress these coatings may give long and evcnomical 
service. 


Often a material is recommended for pipe protection because it 
has successfully resisted some type of corrosive attack other than 
underground exposure. Corrosion underground must be considered 
as entirely different from atmospheric attack, simple chemical! action 
or ordinary water immersion. Several other factors enter, such as 
electrical discharge from the pipe; mechanical movement of the 
pipe, or soil, or both, producing so-called “soil stress’; rupture of 
the coating by installation handling or by weight or impact of back- 
fill, or weight of pipe resting on bottom of ditch; physical or chemi- 
cal absorption of grease or other soft materials, or non-inert sub- 
stances. 


Specific Materials 


The materials most commonly used are variations of asphalt, coal 
tar and petroleum waxes, either in solid form and applied hot or 
in liquid form mixed with some volatile vehicle; greases; external 
protectors of woven wrapper and “paper” wrapper, both plain and 
impregnated. 


Hot Applications: ‘These have the advantage of almost instan- 
taneous hardening, thick and rapid coating, and very effective field 
patching, but the disadvantage attendant with heating equipment. 
Obviously these compounds should be neither soft nor brittle. In 
. general, the coal tars are harder than the asphalts, but more brittle; 
the coal tars are somewhat less subject to, but not immune from 
“soil stress”: coal tars are more water resistant and therefore more 
electrically resistant than asphalts; finally, coal tars require more 
heating to liquefy, and harden more rapidly than asphalts, and are 
consequently more dificult to apply and require more attention to 
avoid “pin holes” and uncoated portions. 


Greases: By greases are meant materials of a heavy grease con- 
sistency and non-drying properties. They go on the pipe direct as a 
priming coat, and it is usually specified that only the very loose 
rust or corrosion products need be removed, the remainder being 
absorbed or neutralized. ‘These greases act as a rust preventative 
at the pipe surface, but must be protected from the soil by a wrapper 
and external coating. This combination of protective media has the 
advantage of relatively easy and rapid application and is particu- 
larly adapted to a field re-conditioning job where pipe cannot be 
completely cleaned. Because, however, of the lack of solid bond 
between the pipe and the coating, there is a danger of the coating 
slipping or peeling if much installation handling is necessary, espe- 

cially on large pipe or in warm weather. 


. 


Cold Paints: Under this heading comes the “cut-backs” or solu- 
tions of asphalts and coal tars in a volatile solvent. They are not as 
effective as the hot applications, not only because they necessarily 
form a thin coat, but also because the addition and subsequent evap- 
oration of a solvent appears to create a porous or otherwise weak- 
ened film which does not have the resistance of the parent material. 
Observations by several members of this Committee indicate that 
the heavy coal tar “cut-backs” are superior to the asphalt “cut- 
backs” as pipe protection media if properly applied and placed in 
the ditch, and offer real, if moderate, protection. 


Wrappers: These are of two general classes, woven and “paper” 
tvpe. Each class may be subdivided into impregnated and non- 
impregnated. The impregnating medium is usually a coal tar or 
asphalt derivative. The paper wrapper may have a cellulose or 
asbestos base. 


If a wrapper is to be used as a re-inforcement: i.e., to give 
internal strength or allow the building up of a thick total coating, 
it should be impregnated, as otherwise it may act as a wick for 
entry of water. Obviously it should have mechanical strength, and 
be bonded to the adjacent layers of protection to form an integral 
part of the coating. No difficulty in wrapping or bond should be 
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experienced if a loose-woven wrapper is used, but care will be 
necessary if a paper type wrapper is employed, especially with large 
diameter pipe and hand wrapping in the field. The work should 
be carefully inspected and bubbles, pockets and wrinkles should 
not be tolerated. For irregularities, angles, raised welds, etc., a 
woven wrapper must be used. 

The same considerations apply to the wrapper protecting a grease 
coating, as pockets tend to collect water which will ultimately pene- 
trate the grease. 

The third general wrapper usage is for external mechanical pro- 
tection against back-fill bruises and handling abrasions and stone 
and earth lump penetrations. The life of the external wrapper, 
after backfill and earth contact, will depend on its composition and 
physical thickness and strength. In all cases where a coating does 
not contain a re-inforcing wrapper (such as a single coat of hot coal 
tar or asphalt, or a cold paint job) or where a re-inforced coating 
is exposed to the sun’s rays or subject to excessive handling, it will 
be found most advantageous to wrap with a 60 lb. kraft paper. 
Such a wrapper is quite cheap, and surprisingly effective in protect- 
ing against handling and backfill, keeping down the temperature of 
the pipe to prevent run-off of coating, giving unmistakable evidence 
of maltreatment of pipe, and creating a moral effect on the pipe 
crew. 


Priming Coats: All applications other than the grease type should 
be made over a primer of corresponding base or origin. For in- 
stance, an asphalt coat should not be applied over a coal tar primer, 
or vice versa. The primer itself should go over a clean surface. 
Surface cleaning is dealt with in an article by R. C. Terradell of the 
Los Angeles Gas and Electric Corporation, entitled “A Discussion 
of Pipe Reconditioning as a Distribution Problem,’ which article 
appears later in this report. 


Testing of Coatings 


Burial tests of typical applications and materials are of consider- 
able value, but should be very carefully interpreted and must not 
be taken as the complete answer. As pointed out earlier in this 
discussion, highly corrosive areas should not be used as the only 
test places. Often a material can be satisfactorily applied to a test 
nipple but cannot be handled and installed in actual practice with 
the same degree of perfection. All test information should be re- 
inforced by field inspections which latter, if complete and carefully 
made, will in a relatively short time build up a considerable fund 
of reliable information. 

Electrical resistance and water resistance are prime requisites. 
Electrical resistance may be tested by selecting an encircling portion 
of the protection in place on the pipe, stripping the pipe down to 
bare dry metal on either side of the test portion, wrapping around 
the test portion a strip of salt-water-moistened canvas bound in place 
with bare copper wire, taking one connection from this copper wire 
and another from the bare pipe and testing for resistance between 
the canvas and the pipe. The total resistance in ohms multiplied 
by the area in square feet under the canvas will give the resistance 
of the coating in ohms per square foot. (See Fig. 1.) 

A method of testing coatings for water absorption has been 
described in the 1930 Proceedings, P.C.G.A. (Vol. 21, P. 512), by 
O. L. Wrestler, entitled, “Permeability of Protective Coatings to 
Electric Currents and Moisture.” 


Selection of Materials 


For extremely corrosive locations it is essential to apply protection 
of considerable physical thickness, and in the presence of continu- 
ous moisture to select the material of greatest water resistance. Any 
thickness can be built up by such expedients as alternating layers of 
hot coating and wrapper, or applying open-weave wrapper with 50 
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Fig. 1. Field method to test electric resistance of protective 
pipe coatings. 
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| TABLE NO. 2—DATA ON MOISTURE SURVEY LOCATION—BASED ON 9 TESTS TAKEN AT 30-DAY INTERVALS 
| Test Type of Topog- Watered % Water for “o of Actual Water %o of Water for Max. Corrosior: 
| No Soil raphy Lawns Max.Corr. Low High Avge. Low High Avge. 
| 1 Loam Med. Slope Yes 19 9.3 18.0 12.8 48.9 94.7 67.4 
| 3 Clay Level No 22 8.1 11.8 10.1 36.8 53.6 45.9 
| 5 Sand Clay Level No 20 5.7 11.6 7.8 28.5 58.0 39.0 
6 Clay Bottom of Wash No 25° 4.1 18.5 9.9 16.4 77.0 39.6 

8 Clay Bottom of Valley Yes 31 10.9 23.8 17.3 35.2 76.8 55.8 

14 Fine Sand Bottom Steep Hill No 23 2.7 16.2 6.7 11.7 70.4 29.1 

31 Sand Level Yes 16 2.3 7.8 5.1 14.4 48.8 31.9 

3 Loam Level Yes 30 13.1 40.1 25.4 43.7 133.7 84.7 

34 Fine Sand Level Yes 15 2.2 10.1 5.7 14.7 67.3 38.0 

40 Sand Loam Level Yes 20 2.9 12.9 5.7 14.5 64.5 28.5 
| 41 Sand Clay Level Yes 17 5.6 14.4 8.4 32.9 84.7 49.4 
| Average 22 6.1 16.8 10.4 27.7 76.4 47.3 


“Watered Lawns” refers to nearby lots. 


' 
| 
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per cent lap and covering with two hot coats. A hot coat over 
wrapper will go on much thinner than over primed pipe, because 
the heat insulating effect of the wrapper prevents the hot coat from 
cooling and causes it to run off more completely. 

Any protection on in “soil-stress”’ soil requires either a reinforc- 
ing wrapper or an external wrapper of non-deteriorating material. 
Moderately corrosive soils of loose or sandy texture require a lesser 
degree of protection, such as one coat of hot material or two coats 
of heavy paint, with precautions against handling and backfill in- 
jury. Non-corrosive soils require no protection other than the film 
of rust that rapidly forms on the new pipe surface. 


A SUPPLEMENT TO “GROUND MOISTURE 
SURVEY OF A DISTRIBUTION AREA” 


published in June 1931 Issue of WESTERN GAS* 


UR moisture survey is not complete, but the results which we 
have are very interesting, and we feel that we are now able 
to foresee just how this information may be used to modify 

the soil corrosion data. 
Table No. 2 gives the results for 11 typical locations. ‘The aver- 
age moisture, 10.40 per cent, is only 47.3 per cent of “moisture for 
maximum corrosion.” However, during the rainy season the aver- 


*Submitted by O. L. Wrestler, Los Angeles Gas and Electric Corp. 


DISTRIBUTION SYSTEM SOIL SURVEYS BY 
THE SHEPARD ROD METHOD? 


N intensive research program by the Bureau of Standards and 

other national organizations, coupled with individual effort on 

the part of utilities, oil companies, pipe protection, and engi- 
neering organizations, has given the technical man new tools with 
which to wage his fight against corrosion. 

The recent development of such methods of soil testing} as the 
Legg apparatus, the Corfield-Williams can test, the Putnam method, 
and the Shepard soil rods, are ample evidence of the diligent 
struggle being carried on and their results lend confidence to the 
belief that in the near future pipe line engineers can predict with 
no small degree of certainty the life span of the fortunes they 
annually lay away in the ground. 

With these new methods to choose from, this utility has recently 
started a soil survey of its entire system, involving the taking of 
approximately 8,000 soil readings in a network of transmission lines 
and distribution systems serving over 600,000 people in 93 com- 
munities in Southern California. 

It is an admitted fact that for a hundred years or more, pipe 
lines, mains and services have been laid with little more than guess- 
work or previous costly experience to guide the decision as to cor- 
rosive conditions existing along the route followed. Thousands upon 
thousands of dollars have been wasted by laying pipe without ade- 
quate protection in corrosive localities; and conversely, a like 
amount has been lost by needless protection in soils of a mild 
character. 

It is with this object in view, the elimination as far as possible 
of the guesswork in pipe protection, that this survey has been 

+ Submitted by A. B. Allyne, Chemist Southern Counties Gas Company, L 
Angeles, California. 
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t These methods of soil testing are discussed in a paper by E. R. Shepard 


of the U. S. Bureau of Standards, Washington, D. C., November, 1930. 


All locations are parkways except No. 6 (vacant lot) and No. 33 (lawn). 


age moisture is 16.8 per cent, which is 76.4 per cent of “moisture 
for maximum corrosion.” Probably some value between 47 per cent 
and 76 per cent will be used to modify the soil corrosion data. 


The factor which seems to control the average amount of mois- 
ture more than any other is the packing of the soil. Closely packed 
soil has a higher average moisture content, increases in moisture less 
after a rain, and retains this extra moisture longer than a loosely 
packed soil. The factor second in importance is drainage. A low 
poorly drained spot will be high in moisture, even if the soil is 
sand. The other factors are pavement and watered lawns. The 
soil under pavement and in areas where there are many watered 
lawns is wetter than elsewhere. This, of course, simply confirms 
what one would expect. However, the results of the survey have 
made it possible to measure approximately the degree of influence of 
each factor. 

The next step will be to collect data to determine for each small 
section of our distribution area just what is the soil packing, topog- 
raphy, and whether or not there are, or are likely to be in the 
future many watered lawns near. The first has been recorded on 
the foreman’s inspection forms, similar to the one reproduced else- 
where in this committee’s report. The second will be shown on a 
topography map. The third can easily be determined by a survey. 
The map which we now have showing the maximum potential cor- 
rosive hazard of our distribution area can then be modified accord- 
ingly. Since under-pavement soil is considerably wetter than else- 
where, probably two maps will be made, one for pipe in parkway, 
etc., and another for pipe under pavement. 


undertaken. It would be unreasonable to expect one hundred per 
cent results, yet the opinion is held that any improvement at all over 
existing methods would more than recompense for the cost of the 
survey. 


Choosing the Method 


In choosing a method and apparatus for the survey several! domi- 
nating factors have governed the-vanal decision. Probably all of the 
methods developed to date could be applied to such a survey, but 
surely one could be chosen that would vield the maximum results 
in a minimum time period. Assuming all of the mentioned methods 
to be of about the same degree of accuracy, the deciding factors 
were: 

(1) The method must yield results that when interpreted would 
permit the segregation of soils into three general classes, according 
to the probable life of bare steel pipe therein. 


(2) It must be rapid in measurement—the reading being made 
on the spot in question, if practical. Due to the large number of 
readings to be made, this need for speed was obvious. The gather- 
ing of samples or taking of readings in the wake of construction 
crews was regarded as too slow a method and one that would take 


years to complete. 


(3) The apparatus should be practical and simple of construc- 
tion. Any outfit that would require the constant attention of a 
technically trained operator would practically double the cost of the 
survey. Sturdiness is paramount, especially when the field of oper- 
ation is in an isolated section of the country, where a breakdown 
in equipment means the loss of at least a day for repairs. 


(4) The ideal method would require the services of but one un- 
skilled man who operates under the technical supervision of the 
laboratory. If it proved desirable to finish the job in a shorter time, 
the territory could be divided into districts (which is being done 
in the present work), with an outfit to each district. 


Fig. 2. 


Description of Apparatus 


Elimination showed that the method that best met the above re- 
quirements at the present time is the Shepard soil rod, a recent 
development by E. R. Shepard of the Bureau of Standards at 
Washington, D. C. 

The apparatus will only be outlined briefly, as it has been re- 
ported previous to this time. Much work is yet to be done by the 
Bureau of Standards with this apparatus; however, results to date 
tend to show that it possesses sufhcient accuracy to warrant further 
investigation. 

After many tests the Bureau has brought out the existence of a 
correlation between galvanic pipe line currents, soil conductivity, 
and the resultant pipe corrosion from this galvanic action. After 
an inspection of many pipe lines, the Bureau has found that in 
practically all locations where excessive corrosion has taken place 
the conductivity of the soil has been high and its reciprocal, the 
resistivity, low. 

The Shepard rods are simply two steel cane electrodes, about 36 
inches long, bakelite covered (except the tips), that support two 
small dry cells and a resistance-meter which measures directly the 
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resistivity of the soil at the depth the pipe is to be laid. This is 
accomplished by digging two holes about 1 foot apart with a 2-inch 
post hole digger to pipe depth. Upon connecting these canes to- 
gether at the top with a battery wire, a direct reading is obtained 
in ohm-centimeters that is translated into probable pipe life for 
that location. 


The Shepard rods are shown in Fig. 2 in operation. If the read- 
ings are being taken along an open ditch, it is of course not neces- 
sary to use the post hole auger. 


The Bureau of Standards has found that there is a much better 
correlation of readings of the Shepard rods in the alkali soils of 
the West than is obtained in soils of an acid nature. Resistivity 
readings compared with loss in weight of six and eight year burial 
specimens in alkalki soils followed fairly well a straight line curve 
similar to the one shown in Fig. 3. These facts make the rods 
particularly adapted to soil conditions existing in the Western 
United States. There appeared to be no correlation whatever when 
the above comparison was tried with results from acid soils (soils 
having a pH value of less than seven). 


Operating Technique 


The value of readings made with this instrument will be governed 
by the judgment and intelligence with which they are made. A 
few of the precautions necessary are listed below. 


If the tests are being made in a populated area, caution must be 
exercised in selecting a spot that typifies the surrounding terrain. 
Obviously, readings near an ash heap or an ice cream freezer dump 
would yield erroneous results. 


Maximum conductivity of soils is obtained only when they are 
in a moist condition. Soil moist enough to pack in the hand is 
considered damp enough for this. In the majority of cases it is 
probable that at pipe depth the soil is in this state of maximum con- 
ductivity; however, present readings are being taken regardless of 
moisture conditions found. The soundness of this procedure is not 
agreed upon by all corrosion authorities, but the belief is held that 
since percentage moisture tests at pipe depth have shown only a 
small seasonal variation, a reading taken at any time of the year 
gives the actual soil conductivity for that location and is the desired 
figure that should be used in the interpretation of results. The values 
in Fig. 3 were nearly all taken in soils in which it was found that 
the soil was moist at 30 inches, the depth of test. 


Interurban electric and street car lines should be noted in a soil 
survey, as stray current losses from such a source are not detectable 
with the Shepard rods. In our own experience pipe has gone out 
after but six to seven years life near car lines in soils that gave a 
very high resistivity reading with this instrument. 

The distance between tests will depend greatly upon the country 
being investigated. In localities where the soil appears to vary 
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Fig. 


Shephard Rod readings in soils of known pipe life (bare steel)—Southern Counties Gas Co. of California. 
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considerably, it is advisable to take readings every few hundred 
feet. Along pipe lines where the soil and vegetation appear some- 
what uniform, a reading each tenth to two-tenths of a mile is sufh- 
cient. A sudden change of resistivity should be back-tracked to 
definitely establish the point of change. 

Tentatively, at least, tests in the present survey are being made 
in communities at each street corner. Outlying mains to suburbs 


and transmission lines are tested at from 400 to 1000 feet, depend- 


ing entirely upon local conditions. 


The Present Survey 


In this discussion of the survey now in progress, it must be re- 
membered that it is simply a progress report of experiences en- 
countered to date. Much work remains to be done in development 
of operating technique and methods of approach. Probably before 
the work is completed many changes will be made and new factors 
brought to light that will alter and govern future operations. 


The Southern Counties Gas Co. is comprised of eight major dis- 
tricts, each operating under a district manager who is responsible 
to the general office in Los Angeles. The survey is being carried 
ou by districts, with Santa Barbara being the initial one under test. 
This district comprises the city of Santa Barbara itself, Montecito, 
Goleta, Summerland, Carpenteria, other small towns, and the sur- 
rounding territory. 


In order to get a check on the apparatus before actually starting 
the survey, a number of locations were picked in which the life of 
steel pipe was actually known from past experience. After collect- 
ing a large number of these readings, it was found that in most 
cases at least, there was a marked agreement between the resistivity 
readings and the actual life of pipe. These data were then used 
to establish the scale readings in terms of life of pipe. 


This segregation gave the following range of readings for three 
ranges of pipe life. 


Rod readings, Probable life of bare 
Ohm cms. steel pipe, years 
0-1000 0-9 
1000-2500 9-15 
2500-10,000 15 or more 


In so many words, any soil that gave a reading below 1000 would 
probably require heavy pipe protection, between 1000 and 2500, 
moderate protection, and above 2500, light protection, or none at all. 

Fig. 3 is a plot of twenty-five typical locations in which the 
pipe life was known from past experience, against the corresponding 
rod readings. 


As an illustration of the need of using judgment in interpreting 
the results, four points on the curve are numbered that do not appear 
to be in agreement with the other readings. Let us look into the 
fieldman’s log book for an explanation. 


Location 1: This zero reading was obtained in a low, filled- 
ground area along the seacoast. At a depth of thirty inches, the 
soil was a soft slime and the rods, by virtue of their own weight, 
descended to their hilt. This condition, the same as though the 
rods had been dipped in a pail of water, explains the zero reading. 


Locations 2 and 3: ‘These readings of 2800 and 50900 could not 
be reconciled with known pipe life of seven and 14 years, respec- 
tively, until investigation showed them to have been near an elec- 
tric street car line. The short life of the pipe in comparison with 
the readings was attributed to stray-current electrolysis. 


Location 4: Field notes disclosed that probably the reason for 
this high reading of 9000 ohm-cms. was that it was taken in a very 
dry soil. The reading for that location (20-year pipe life), assum- 
ing maximum conductivity, taken from the curve, would have been 
between 5000 and 6000 ohm-cms. 


For these reasons our field men are instructed to not only use 
judgment in their choice of test spots, but to also record the type 
of soil and moisture condition. These data are of no little value 
in the interpretation of results, especially in a location where any 
doubt exists as to the classification into which the soii should fall. 

The work has not progressed sufficiently to give accurate cost 
data; however, what little information is available may be of 
some interest. In each district a man is chosen from a crew and 
several days are spent in instructing and familiarizing him with rhe 
apparatus. He is then equipped with soil auger, pick and shovel, 
Shepard rods and a field log book. A_ small roadster or truck 
provides the necessary transportation. 

While working in communities it has been found that a single 
operator can make about 25 to 30 tests per day, depending upon 
the mileage covered and the nature of the soil into which the 
auger must penetrate. At this rate it is estimated that the city of 
Santa Barbara can be completely surveyed in from a month to 
six weeks. 

The cost per test has been roughly calculated to be between 25 
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and 30 cents. This is total cost and includes equipment, salary, 
transportation and technical supervision. A rapid computation will 
show the entire cost of the survey to be negligible in comparison 
with the value of the information it will make available. 


The soil maps resulting from these surveys will be used as 
atlases for future pipe protection work. In addition to this, as a 
second check, it is planned that all ditches in which pipe is to be 
laid will be tested every 50 feet prior to installation. 

Fig. 4 is an illustration of typical results being obtained in the 
Santa Barbara area. ‘The chart shows an area of 54 square blocks 
in the heart of the city of Santa Barbara, segregated according to 
the rod readings obtained. (Street names and rod readings have 
been omitted in this paper to avoid congestion with the shading.) 
Small circles indicate the points of test. 

The application of charts of this nature in pipe protection work 
is obvious. If soil conditions were such that the readings at each 
corner came under a different classification, it would sometimes be 
necessary to take readings at a closer interval to run down the 
“hot spots.” However, there is a point of optimum balance for 
these intervals. In an area in which the soil conditions varied from 
good to bad at frequent intervals within a block, it would hardly 
be practical to protect the pipe in accordance with the various read- 
ings. In this event the entire block would be considered bad soil 
and the new pipe heavily protected. 


Conclusions 


It is roughly estimated that the survey of our entire system can 
be completed in somewhat less than two years. So many factors 
influence this time period that no more definite a figure can be 
estimated until the work has further progressed. 

At this writing it may be said, in conclusion, that the Shepard 
rod method appears to be a simple and rapid medium for obtaining 
the desired approximation in pipe line protection work. Future 
developments and the completed maps themselves are awaited with 
no little interest. 


A DISCUSSION OF PIPE RECONDITIONING 
AS A DISTRIBUTION PROBLEM* 


ECONDITIONING of distribution lines presents different 
R problems to the engineer frém those met with in the trans- 
mission system. 

Distribution systems, as a class, exist in the more densely popu- 
lated, and congested areas, where construction and maintenance must 
be planned to meet conditions accordingly. For example, it is not 
uncommon for a utility to employ night shifts on the major projects 
in an effort to escape trafic peaks and thus facilitate the work at 
hand. Paving cuts and ditch widths are minimized; while every 
means is seized to speed the work and backfill excavations. Cumber- 
some equipment is eliminated on these jobs, and everything but 
quality and safety is sacrificed for expediency. 

In addition to surface dithcultics substructures must be reckoned 
with; viz. pedestrian tunnels, water, power, refrigerating systems, 


*Submitted by R. C. Terradell, Los Angeles Gas & Electric Corp. 
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storm and sanitary drains. These impediments prohibit the effective 
use of labor saving devices for cleaning and coating, advantageous 
only in uninterrupted operation over relatively long periods. Since 
this is not possible on distribution lines, one must either turn to in- 
eficient hand cleaning and coating or simplified scarifying and 
wrapping machines in the preparation and coating of a pipe surface. 
Assuming that a perfectly clean surface is desirable, preparatory to 
the application of a coating, neither of these methods is satisfac- 
tory as the most casual inspection will reveal. 

In reconditioning work, as in treatment of new pipe, the efficacy 
of the great majority of protective coatings depends largely on their 
bond to a true metallic surface, without an intervening layer of 
oxides, dirt or grease. ‘Too much emphasis cannot be placed on the 
necessity of producing a perfectly clean surface for the application 
of a coating on pipe whose walls have already been weakened by 
the inroads of corrosion. Of prime concern, therefore, becomes the 
economic and thorough removal of those agencies detrimental to 
a coating-to-metal bond. Numerous means have been devised, and 
are in use, with varying degrees of success. It is through considera- 
tion of these devious cleaning methods that a weak link in the chain 
of pipe reconditioning may be strengthened. 

Picture the rough, uneven surface of a corroded pipe with all 
its pits and irregularities filled with minute particles of rust scale. 
(Fig. 5.) The straight-edged scrapers pass over these depressions, 
being supported by the high spots or original! periphery of the pipe. 
In fact, some of the rust particles, having been removed from the 
high spots are lodged securely in the pits. Wire brushes are ob- 
jectionable for similar reasons, for it is seen that all the bristle ends 
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lie in the same plane, resulting in a virtual straight edge, supported 
by numerous points and moving horizontally. In Fig. 6, wire brush 
results are shown. Rust deposits appear as white patches. 


Rotary motor driven wire brushes are slightly more efficient due 
to the smaller contact area, greater number of contacts on that area, 
and force exerted by the motor. 


Scarifying machines, both hand and motor driven, are now in 
use on the west coast and elsewhere. The cleaning element con- 
sists of numerous hard metallic bars held endwise and perpendicu- 
lar to the axis of the pipe by means of spring tension. Typical 
contact areas of these flat points approximate one-half square inch. 
By a combination rocking and forward motion, progress is made 
along the line, with each point describing a zig-zag effect on the 
surface as it scrapes in a general longitudinal direction relative to 
the pipe. Overlapping of these paths is accomplished by the numer- 
erous scarifiers involved and side motion of the cleaning device. 
It has been noted that depressions of the slightest depth are left un- 
touched, while only certain pipe surfaces may be attempted. Fig. 
7 illustrates how the scarifiers have “hit the high spots.” Some- 
what satisfactory results have been attained when using this method 
as a preliminary step, only when followed by additional cleaning, 
but this makes for higher costs. 


Other devices on much the same principle have been developed, 
outstanding among which has been the employment of chains, faced 
with sharp knobs of hard metal. As the machine progresses, the 
chains, being wrapped snugly around the pipe rotate at high speed, 
thus dislodging loose particles struck. Here, again, no contact is 
made in the pits or depressions, while centrifugal force tends to 
lift the chains from the pipe surface. (Fig. 8.) Hence supple- 
mentary cleaning must be resorted to. 


An improved combination chipping and brushing machine now 
in wide use is manufactured as a stationary or portable unit. 
Numerous roweled wheels and steel brushes are set in a cutting head 
which revolves around the pipe at a high rate of speed. Spring 
tension and the velocity at which the cutting points strike the sur- 
face dislodge loose particles of scale and dirt, which are swept away 
by wire brushes set farther back on the head. It is observed, how- 
ever, in Fig. 9, that pits or depressions are unaffected, necessitating 
close inspection and supplementary cleaning to complete the work. 


Field use of pickling, obviously, is out of the question, although 
in the yard and storage points it may be used to some advantage. 
The proper use of inhibitors in acid pickling slows down the re- 
action and limits the effect to oxides present, but other drawbacks 
are manifold, such as time losses in handling, injurious acid fumes, 
action on workmen’s clothes and oxidation of the metal after re- 
moval from the final water bath. This is only prevented by an 
undesirable coating of oil. Fig. 10 depicts the etching effect of 
acid treatment, while general oxidation is seen in the lighter por- 
tions of the photograph. 

Two recent departures from this method are the Hansen-Munning 
Bright Dip Electrolytic process which consists essentially of treat- 
ing steel first as a cathode in an acid bath and then as an anode 
in a second acid bath with a cold water rinse between the two 
treatments. The other means of electrolytic pickling is the recently 
patented Bullard-Dunn process. A special feature of this method is 
the use of a metallic film, usually tin, zine or lead, which deposits 
on the metal to be cleaned instantly as each particle of rust scale 
is removed. 

Electrolytic pickling methods are said to possess numerous advan- 
tages over simple acid pickling, but no facts are available at pres- 
ent concerning actual practice, due to their recent discovery. 


Sand and shot blasting, although extremely efhcient means of 
cleaning, do not find a place in the field reconditioning of distribu- 
tion lines. The uneconomical space required for blasting plus the 
loss of sand or shot during field operations makes the cost prohibi- 
tive. An additional objection is public annoyance by dust, in the 
use of sand, and shot rebounding from the pipe surface in the latter 
method. Hence, the free use of blasting is discouraged on distribu- 
tion lines. 

At the yard or storage points, this phase of pipe reconditioning 
is unexcelled as a facile and economic means of cleaning, the quality 
of which is best demonstrated by the photographs. Close inspection 
of Fig. 11 reveals the general peining action the shot particles have 
effected over the total exposed surface, which, although roughened 
is absolutely devoid of corrosion products. 

In principle, although the mass of each particle is small, its velocity 
is great, producing the momentum necessary to exert a force on rust 
scale greater than the adhesive force binding it to the true metallic 
surface. Should one sand or shot particle fail to dislodge a frag- 
ment of scale, others follow to either shatter, erode or blow it away. 
This complete barrage of countless particles bombarding a given 
surface leaves no point untouched, a feature not found in any other 
cleaning method. The highly satisfactory and effective use of sand 


is illustrated by Fig. 12. 
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Sandblast plants can be installed complete with semi-automatic 
direct or reciprocating feeds for a total cost less than the best com- 
petitive machine. Dust traps and means of salvaging sand or shot 
eliminates the dust evil and wastage, characteristic of earlier blast- 
ing units. 

Besides the fact that yard cleaning and coating can be accom- 
plished more efficiently than in the field, it is more economical. This 
saving can be applied to partly offset charges of hauling pipe to 
and from the not far distant job. Excess ditch width necessary for 
a field job would easily permit laying the yard reconditioned pipe 
beside the live line. Hence, in the latter event, the consideration 
of additional excavation is unwarranted. Welding and other costs 
incidental to pipe laying would be the price paid for benefits of im- 
proved construction methods in the practice of yard reconditioning. 


Note: Various cleaning methods illustrated in this article were employed 
on as many equal sections of the same pipe joint. All illustrations magnified 
9.8 diameters. 


Governor and Regulator Capacities* 


HIS report will cover ten subjects—nine of them new, and 

one a resume of the high pressure capacities obtained last year. 

The subjects are as follows, and will be discussed in the 
order shown: 

1. Pilot Control—Its Advantages and Disadvantages. 

2. Pulsation in Industrial Governors. 

3. Efficiency of Rubber and Composition Valve Seats as Com- 
pared with Leather. 

4. House Type Regulators, Capacities, 
Performance, and Design. 

5. Lever and Weight-Loaded Govern- 
ors vs. Spring-Loaded. 

6. Should We Use One Governor, or 
Two in Parallel, Per Set-Up? 

7. Maintenance Costs of Repairing 
Governors and Regulators, in the 
Field vs. in the Shop. 

8. High Pressure Capacities. 

9. Low Pressure Capacities. 

10. Automatic Pressure Governor Boost- 
ers. 


PILOT REGULATION 


The most common practice of maintain- 
ing pressure on a governor is to apply 
dead weight, either directly or through 
leverage, to the diaphragm stem, of suf- 
ficient magnitude to counterbalance the 
product of the delivery pressure in pounds per square inch multi- 
plied by the effective area of the governor diaphragm. 

Recently, although not a new idea, Pilot Control gradually began 
to gain favor due to its numerous advantages; and it is now pos- 
sible, although not entirely practical, to replace all dead weight 
governors with pilot control. 


H. 8. Harris 
Chairman 


Pilot control on low pressure governors, while possible, is not 
particularly successful except for station control. With the pilot 
there is practically an even pressure on both sides of the diaphragm 
of the main governor, thereby eliminating most of the diaphragm 
strain and consequently reducing the breakage hazard. With this 
type of regulation, intervals of inspection may be made further 
apart. 

It was clearly shown in last year’s report (Proceedings Pacific 
Coast Gas Association, Vol. 21, page 481, Fig. 10) that outlet pres- 
sure fluctuation depends greatly on the diaphragm size. Where out- 
let pressures require less than a 9-inch diaphragm, regulation with 
spring or lever and weight control is quite variable. By substituting 
pilot control in place of the weight, an 11-in. or 9-in. diaphragm 
may be used without danger, and regulation equivalent to low 
pressure outlet regulation may be obtained with any desired outlet 
pressure. With pilot regulation at pressure control stations, it is 
possible for the operator to make all pressure changes without leav- 
ing his desk. In a similar manner, it is now possible through the 
use of a time clock and a solenoid valve (an electric operated 
valve) to make a control station entirely automatic. Where it is 
necessary to make frequent pressure changes on governors installed 
in pits, pilot control has the advantage of allowing the pressure to 


* Committee Report: H. S. Harris, chairman, L. A. G. & E. Corp.; A. R. 
Bailey, Coast Counties G. & E. Co.; E. G. Campbell, P. G. & E. Co.; J. E. 
C. Currens, P. G. & E. Co.; F. English, P. G. & E. Co.; Otto Goldkamp, 
San Diego Cons. G. & E. Co.; D. S. Kelleway, Portland Gas & Coke Co.; 
V. J. Robbins, L. A. G, & E. Corp.; R. M. Stewart, P. G. & E. Co.; 
F. H. Winslow, So. Counties Gas Co, 
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be set without the necessity of entering the vault. As will be 
described further on, one governor may be employed as both a pres- 
sure regulator and back pressure regulator by means of pilots, two 
governors being required when controlled by weights. 


Pilot control has few disadvantages, but these are far too impor- 
tant to overlook: The cost of a pilot is $10.00 to $20.00, and where 
delivery specifications may be maintained with dead weight control, 
other things being equal, there would be no value in employing a 
pilot. The three important disadvantages of pilot control are: 
(1) When pressure trouble exists, there are two regulators, instead 
of one, to examine; (2) the possibility of dust interfering with the 
small orifice in the pilot; and (3) the necessity of bleeding a small 
amount of gas to atmosphere if there is no pipe line nearby carrying 
gas at a lower pressure than the governor delivery pressure. 


“Pilot control,” sometimes called “pressure loading,” is admirably 
described by those four words; instead of using the customary dead 
weights, pressure is loaded on the diaphragm through an additiona! 
pilot regulator. For example, if we assume a governor diaphragm 
comprised of 100 square inches, 5 pounds outlet pressure, 500 pounds 
of weights would be required to balance the force exerted by the 
gas on the diaphragm; but, if the upper section over the diaphragm 
were sealed off from the atmosphere and a pressure of 5 pounds 
applied through a pilot regulator, the regulator would be in a 
balance and would operate. It is quite evident that the delivery 
pressure of the governor depends on the sensitivity of the pilot and 
its ability to operate within a small pressure range, regardless of 
the inlet pressure fluctuation. The favorable element is that the 
flow through the pilot is practically constant, for if it were not it 
would be practically impossible to obtain uniform pressure on such 
small diaphragms as are employed in pilot regulators. 


There are numerous types of pilots, the most common being a 
single diaphragm type such as used on oxygen tanks. These have 
a diaphragm slightly less than 3-inch diameter. The auxiliary reg- 
ulator is a pilot having two diaphragms, the advantage being that 
the high pressure gas may be equalized between the two diaphragms 
and the regulator operated by the downstream pressure, thus elimi- 
nating the effect of a varying inlet pressure and producing a more 
uniform delivery pressure. This pilot is also used for back pressure 
regulation and also where it is desired to maintain a constant pres- 
sure at a point extended downstream from the governor outlet. 
Fig. 1 shows a combination pilot and auxiliary regulator. 


Fig. 2 shows a straight pressure loaded governor, the pilot receiv- 
ing its gas supply from the upstream side of the governor, exerting 
a gas pressure on the upper side of the diaphragm. Particular 
attention is called to the fixed orifice, or needle valve, inserted 
between the pilot and the main governor diaphragm. This is neces- 
sary to keep the pilot with a constant rate flow, also to allow an 
outlet for the gas on top of the diaphragm as the downstream pres- 
sure forces up the main governor diaphragm. ‘The dash pot shown 
in Fig. 2 will be described under “Pulsation.” 


Fig. 3 shows the method of connecting up the auxiliary pilot, and 
has been found to give quite sensitive results on outlet pressures 
between 1 and 3 pounds. In using this type of control, particular 
attention must be paid to the main diaphragm size, because if 
lock-up occurs the pressure on the upper side of the main diaphragm 
will bleed to the atmosphere, giving the same unequal condition as 
exists in ordinary dead weight governors, 


Back pressure pilot controlled governors may be made to operate 
very successfully by using the auxiliary pilot as shown in Fig. 4. 
The auxiliary pilot is mounted on the inlet side of the governor 
with a by-pass around the pilot to the top of the main diaphragm. 
A fixed orifice of less capacity than the auxiliary pilot is placed on 
the high line. The high pressure gas is admitted to the top of the 
main governor diaphragm, causing the governor to open; but if 
the inlet pressure drops below that at which the pilot is set, the 
pilot opens, relieving the pressure on top of the head, causing the 
governor to close. If there is a possibility of the outlet pressure 
dropping to atmosphere, a spring or some other mechanical device 
must be used to close the governor. 


Back pressure and straight regulation may be accomplished on 
one governor instead of two in series by means of pilots, as shown 
in Fig. 5. The capacity of the pressure pilot should be less than that 
of the back pressure pilot, or else a fixed orifice should be inserted as 
shown. Pressure is exerted on top of the main governor diaphragm 
through the pressure pilot, pressure being obtained from the high 
side of the governor, which is set for any desired outlet pressure 
and which will be maintained as long as there is sufficient pressure 
on the inlet side to keep the back pressure pilot closed. If the inlet 
pressure falls below that at which the back pressure pilot is set for, 
the back pressure pilot will open, allowing the pressure on top of 
the governor head to bleed to atmosphere faster than the pressure 
pilot can supply it, and the main governor will close. Installations 
of this type are quite successful for filling and emptying high pres- 
sure holders, the back pressure pilot maintaining a minimum pres- 
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Fig. 1. Pilot regulator showing auxiliary regulator attached. 
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inlet. The back flow pilot being closed, pressure is applied directly , | Nez bee 

to the top of the governor head, equalizing the pressure across the ae “Y So Q 
diaphragm and allowing the main valves of the governor to fal! 
wide open, filling the inlet line to the same pressure as the outlet 
line, maintaining this condition until the outlet line is sufficiently 
depleted, so that its pressure drops to that at which the back flow 
pilot has been set. At this point, the pilot opens, allowing the gas 
to escape from the top of the governor head, thus closing off the 
governor. Before it may be operated again as a back pressure and Fig. 5. Back pressure and simple pilot control. 
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pilot control regulator, it will be necessary to operate the valves 
as shown in Fig. 6. The same results as obtained with the back 
flow pilot may be obtained by installing additional piping and 
valves on the back pressure pilot. This practice is all right if used 
only for emergency, but it is not recommended for common use 
because of the difficulties which arise in resetting the back pressure 
pilot. 

The time switch and solenoid valve in conjunction with a pres- 
sure loaded regulator will, in many cases, eliminate the necessity 
of manually increasing or decreasing pressures on governors as well 
as to turn a governor on or off at a fixed time. To control the 
pressures in this manner, two pilots are used, set in parallel, one at 
the normal operating pressure and the other set at the higher pres- 
sure. The time switch operates the solenoid, which in turn operates 
the secondary pilot, applying pressure to the head of the main gov- 
ernor, and maintaining this pressure until the time switch shuts off 
the solenoid. When using a solenoid valve to open and close a 
governor, it is necessary to maintain enough outlet pressure to actu- 
ate the governor, else a mechanical device must be used. 

If the flow is to be the governing factor, a differential valve may 
be used in place of a time switch and solenoid. However, as the 
differential through an orifice is also dependent on the pressure, it 
may be seen that an orifice with constant inlet pressure should be 
used. 
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Fig. 6. Back pressure, back flow and simple pilot control. 


There are many other types of control and application of control, 
but this report has dealt with only the simpler methods to illustrate 
the basic principles by which pilot control may be applied to most 
any type of balanced governor. The purpose of describing these 
methods is to show the ease of converting existing equipment with a 
minimum of cost. It is believed that they will suggest ideas to the 
distribution engineer which may be adapted to any pressure control 
problem. 

The cost of a pilot of the oxygen type, less gauges and connec- 
tions, is between $10.00 and $20.00; the auxiliary diaphragm may 
be added for an additional $10.00. 


PULSATION 


It seems certain that the efforts of this committee have made 
pulsation of industrial and district governors a thing of the past. 
By correct valve design, which means constructing the valve so that 
gas will not flow until the valve actually breaks away from the 
seat at least 4 inch, not only may pulsation be overcome but the 
cutting of seats due to high gas velocities will be practically elimi- 
nated. 


Fig. 7 shows the method used to redesign present valves. It has 
been used on several set-ups this year with entire success, and in one 
instance has replaced an oil dash-pot on a 6-inch governor. One 
company has found that the majority of the pulsation may be over- 
come by restricting only one of the valves, and have been very 
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successful using this method. However, on a test set-up it was 
found necessary to redesign both valves to overcome the worst con- 
ditions. Where pilot regulation is involved, a water dash-pot, as 
shown in Fig. 1, may be installed on the governor diaphragm with- 
out affecting the regulation. ‘This method is entirely optional, as 
the redesigned valve is equally successful on pilot control as on dead 
weight control. 


RUBBER OR COMPOSITION VS. LEATHER VALVE SEATS 


Several years ago rubber was used exclusively for soft seat 
valves. At that time, due to manufactured gas, the gas mains car- 
ried considerable rust, scale, and condensate, and where good lock- 
up pressure were required it was necessary to change the valve 
seat material at frequent intervals. This was due to the foreign 
material either embedding itself or cutting into the leather, naturally 
causing the governor to build up on the outlet side. Rubber was 
then tried as a seating material, and it was found that with the 
new material intervals of valve seat removal, except where the con- 
densate was quite heavy and swelled the rubber, decreased from 
approximately six times a year to less than twice a year. Where 
foreign material clings to rubber seats, it usually may be dislodged 
without destroying the efhiicacy of the material. 


In the past year many of the service type regulators have come 
equipped with rubber and composition seats. Some of these mate- 
rials swell in drip oil, while others are apparently impervious. 
With manufactured gas or natural gas treated with oil, we cannot 
determine at this date what the effects on the material which swells 
will be, but with the normally low velocity in a house type regu- 
lator, if the valve travel is sufficient to absorb the expansion of the 
material, it is quite probable that the material will be satisfactory. 
A series of tests with approximately 75 house regulators equipped 
with leather seats showed the most likely lock-up pressure to be 
approximately 4 inches water column above the set pressure at 25 
cubic feet per hour flow and normal inlet pressures (5 pounds to 50 
pounds), and that many of the regulators build up more than 1 
pound. Regulators equipped with rubber and composition seats 
will lock up consistently from % to 1 inch water column above the 
set pressure. 

Several house-type regulators equipped with rubber seat material 
have been examined in the field this year and gave evidence of the 
possibility of the valve orifice cutting into the rubber, and it is ques- 
tionable as to whether or not a soft rubber will be cut all the way 
through after a few years of service. With the excellent lock-up 
pressures obtained with this material, there seems to be no reason 
why the leverage cannot be reduced, thereby saving on the seating 
material and at the same time providing better regulation due to 
lessening the diaphragm travel. 


HOUSE TYPE REGULATOR CAPACITIES, PERFORMANCE, 
AND DESIGN 


Considerable thought has been given to the publication of capacity 
curves for house type regulators, and it has been decided that the 
fairest way would be to publish only minimum capacity curves, 
which would embrace all the standard regulators now on the mar- 
ket. The curves shown on Figs. 8, 9, 10 and 11 do not represent 
the capacity or performance of any one make of regulator, but rather 
the minimum amount of gas per hour which may be expected from 
any No. 1 size regulator of the spring loaded type. These curves 
are the result of our experience and study of the entire experimental 
work performed on more than 100 regulators, and should by no 
means be interpreted by any manufacturer to be the maximum or 
even average of any particular make of regulator. 


Inspection of the capacity curves shows that an arbitrary setting 
of 7% inches water column delivery pressure and a flow of 35 
cubic feet of gas per hour was adopted for each inlet pressure, 
The lock-ups shown are more of an average than anything else, 
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but even then do not indicate the effect of regulator usage. All these 
curves were drawn from data collected on leather seated regulators, 
therefore are somewhat antiquated for usage where composition 
seat material is involved. For the performance curves, each regu- 
lator was set at 15 pounds inlet pressure for a flow of 35 cubic feet 
of gas per hour, and then the inlet pressure was varied over differ- 
ent rates of flow. 

A short while ago the Columbia Engineering and Management 
Co., at Columbus, Ohio, made a series of tests with various size 
regulators and house lines under actual conditions. Their results 
showed that the regulator was responsible for only one-fifth of the 
total drop from regulator inlet to the appliances. In view of these 
tests and also because of the great percentage of consumers using a 
demand far below the minimum capacity of any standard make reg- 
ulator, it is our contention that capacity should play only a small 
part in the selection of a service regulator, and that the deciding 
factors should be performance, workmanship and materials, and 
accessibility for repair. ‘Therefore, a set-up has been devised and 
very successfully used by one of the companies whereby not only 
may regulators be tested for capacity but also for the other more 
important factors. ‘The purpose of this set-up, as shown in Fig. 12 
is not to give accurate data but merely comparative data. In one 
week sufficient information could be collected on all the existing 
regulators, which could be kept in reserve for comparison with any 
new type which might come on the market. 

The set-up as shown in Fig. 12 needs very little explanation, as 
all fittings used are illustrated. Supply may be from an air com- 
pressor or from a gas line, either being satisfactory because the 
data is merely comparative. The large meter used is to form a 
reservoir, rather than to accommodate large flows. The orifices 
used should be calibrated right on the set-up at all practical pres- 
sures (2- to 10-inch water column at outlet of regulator), and 
curves drawn so that it will not be necessary to read the meter 
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The method of testing by the above company is as follows: 

With an outlet pressure of 5 pounds, set regulator delivery pres- 
sure at 6 inches water column with the 30 cubic feet orifice; then 
record delivery pressures with 50, 100, 250, 1 (pilot) and lock-up 
flows. The inlet pressure is then raised in turn to 15, 25, 50, 75 
and 100 pounds pressure, and delivery pressures again recorded with 
the calibrated orifices in place; but the set delivery pressure at 5 
pounds inlet is not changed throughout the test. From this record 
the capacity at 5 pounds inlet is obtained, also the performance with 
varied inlet pressures, and the value of the seat for lock-up. While 
on the set-up, the regulator may be examined for its other features 
Fig. 13 shows the data sheet used in conjunction with the set-up. 

U. S. Government Report No. 206, “Nonmetallic Diaphragms for 
Instruments,” proves geometrically and trigometrically that the 
effective area of a diaphragm is directly proportional to the slack- 
ness of the material, also the size of the rigid diaphragm plate; 
therefore, to obtain the most sensitive regulation, proper design 
calls for a high slackness factor and as large a rigid center as pos- 
sible. This report also proves that the effective area change is a 
function of the stroke of the diaphragm stem, and that the ettective 
diaphragm area increases with the lowering of the stem. ‘There- 
fore, it is apparent that a service regulator will be more sensitive 
with its diaphragm in the lowest possible position, and that a gov- 
ernor will give better regulation with a low placed diaphragm 
not only because the effective area is greater, but because the per- 
centage change is much less if started in the lower position. ‘To 
illustrate: in a specific No. 1 service regulator the total effective 
area, if the center of the diaphragm were in the same plane as the 
outside rim, was calculated to be 29.3 square inches. If the dia- 
phragm were raised %4 inch, it would be 24.55 square inches. If 
the diaphragm were lowered % inch, it would be 34.5 square inches. 
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Fig. 12. Shop set-up for comparing service regulators. 


It may be seen that the percentage change from 24.55 to 29.3 is 
19.5 per cent, while the change from 29.3 to 34.5 is only 17.7 per 
cent. In high pressure govorners, where the rigid plate is small in 
comparison to the diaphragm, and where the slackness factor is 
necessarily low due to the rigidity of the diaphragm material, the 
large percentage changes in effective area may be appreciated. 

The only other recommendation which this committee has at the 
present date, based largely on data obtained under the item of 
“Maintenance Costs,” is that the service regulators should be made 
accessible for field inspection and repair. 


LEVER AND WEIGHT-LOADED GOVERNORS 
VS. SPRING-LOADED 


Fig. 14 shows capacity curves of a 2-inch balanced valve spring- 
loaded governor, and Fig. 15 shows performance curves of the 
same one. Considering the size of spring necessary to counterbalance 
the 11-inch diaphragm, the possibilities of employing the Venturi 
effect of the static line for compounding are clearly shown. How- 
ever, until the gas velocity becomes sufficient, the outlet fluctuation 
must be governed by the spring loss. For this reason, the perform- 
ances between lock-up and approximately 2,000 cubic feet per hour 
are not so satisfactory as may be obtained with a lever-and-weight 
loaded governor. 

The spring-loaded governor has excellent possibilities for use in 
confined spaces, or where minimum flow requirements are not too 
exacting; but for average gas distribution work it has no apparent 
advantage over the lever-and-weight type. Experimenting proves 
that spring-loaded governors are not the solution for pulsation, 
and the only benefit which would be received from changing from 
one type to the other is that the new governor may be out of the 
pulsation range, for no two governors have exactly the same vibra- 
tion limits. 


ONE GOVERNOR PER SET-UP OR TWO IN PARALLEL 


The use of two governors in parallel for district set-ups was 
originated, without doubt, for the purpose of overcoming “wire- 
drawing” of the valve orifices and guides.’ At the time of its origi- 
nation, changing valve sizes in governors was not practical, and 
therefore two governors were used—a large one for the heavy load, 
and a smaller one for the off-peak load. This scheme was not alto- 
gether successful, for as the larger governor picked up and let off 
the load, there would still be a period of wire drawing; neverthe-~ 


less, it produced an idea and became good “sales talk.” A twin 
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set-up is not without merit, for valve stems have been known to 
stick in many cases, and a secondary governor offers definite insur- 
ance against a pressure shortage. There also seems to be some jus- 
tification in the use of two smaller governors in place of one large 
one (6-inch size, or over) when the maximum load, which might 
occur but a few times a year, is just sufficient to demand the larger 
governor. 

With the ease of field maintenance allowed with the present day 
governors, and with their capacities having been quite accurately 
determined, it seems very doubtful—except in extenuating cases— 
if the insurance offered by two governors in parallel is worth the 
cost. 


COSTS OF REPAIRING GOVERNORS AND REGULATORS 
IN THE FIELD VS. IN THE SHOP 


Maintenance work on any particular item is usually a very small 
percentage of distribution costs; yet the aggregate on many items 
is a large amount of money expended for which the company will 
not be allowed a monetary return. The similarity to automobile 
repair is striking, for there, again, maintenance is necessary to keep 
the car working; but the car’s value is not increased. It is neces- 
sary, therefore, to minimize repair costs where possible, and it re- 
solves itself into a field of research for the distribution engineer. 
Some companies repair their district governors entirely in the field 
while others do the work in the shop; and each respective distribu- 
tion engineer is quite certain that his is the most efficient and eco- 
nomical procedure. 

The following figures will demonstrate that this is not a one- 
sided affair and that the cost is probably close for both methods. 
There were several tests made in order to obtain these figures, and 
they were all under like conditions, the same workmen being used 
on each occasion. 


A. Overhauling 6 x 6-in. Governor in Pit: 


Work performed by three men—two men working in pit and 
one on top. One automobile used. 


Traveling time to job............. SE Ae ey eee oC eee 20 min. 
Removing manhole covet...................---..::0---000-+- 
Venting pit while closing valves in street.......... 23 min, 
Ire 0 OI, tee 
Removing 34 bolts in diaphragm head................ 
Disconnecting diaphragm connection.................. 
Removing four 34x12-in. bolts............................. | 
Disconnecting upper brass stem from lever........ , 15 min. 
Fe eee i cavenindiaomens 
Examining upper diaphragm................. sideline) 
Removing eight 34x3-in. bolts.....0..0.000....... Date 
Examining lower diaphragm........ I Gee COM | 
RE SE ) 
ET LET eR cane 
Reconnecting diaphragm connection.................... +2 hrs. 47 min. 
I I an aiinaninlon 
Putting governor in operation................. sas cetieadh 
Replacing manhole covet.................-.-:c-.--::-ss000 
Traveling time returning................................. Shite 20 min. 
Pe IIE <<rricaientidinadedenpsttinnskeniisininnanina lead i te 4 hrs. 5 min. 
Total time for automobile....................... eae 4'% hrs. 
eS PTR I OP A Se 12% hrs. 


B. Changing Governor in Pit and Returning Same to Shop for 
Overhauling: 
Work performed by 3 men 
One automobile used 


NE 2 ee a eRe COR 20 min, 
ns I a non cecadncnececedabebennpseondene 55 min, 
eS ee ee eae 20 min. 
ONS wah escheat bilge ini aaiiel 1 hr. 35 min. 
RE SE EEE EO Ta 17/12 hrs. 
EEE RU ne ree rver ce satel 434 hrs 
Overhauling governor in shop (the same pro- 

cedure as in the preceding case with one ex- 

ception—the main body valve and bowl of 

governor were put in lye vat for % hour). 
Work performed by one man 
Dismantling governor ...... ee ae, 
TET AAT TNE 4 hrs. 
Assembling governor ...............---.-.--.--+--+. 3 hrs 
ND Micsislisatiakagawnsceimntiteips cacecinetinmeniipianitotiil faiiaiies 8 hrs. 


It will be noted that there is a negligible difference as to the 
amount of time consumed, although the automobile expense is greater 
where the governor is repaired in the field. This indicates that 
where governors are repaired in the shop, the territory may be cov- 
ered with fewer repair crews. It is also obvious that a better job 
may be done in the shop, as the governor may be thoroughly 
cleaned and assembled under the most ideal conditions. Also, where 
conditions are not ideal, such as the line valves not holding tight, 
shop repairs afford more safety. When governors are repaired in 
the pits, the governor is out of service for a considerable period of 
time, and it is sometimes quite bothersome to regulate the pressure 
properly through the by-pass. 


Where districts are small and where valve repairs are too in- 
frequent to require several crews or a shop repair man, it is quite 
evident that field repair would be the most economical; but in either 
case thoroughly trained and careful men should be used for the 
work. 

Most of the Coast companies are adopting service regulators with 
removable valves and with a plug in the high side connection 
through which dirt in the service may be blown out. One company 
reports out of a total of 291 complaints an average saving of 18 
minutes per set was effected by using the new type regulator. In 
addition to this, there is a further saving, for if the regulator were 
returned to the shop for repair, it would have to go in for a rou- 
tine repair (complete overhaul) at an approximate cost of $0.30. 
The company submitting the above figures has adopted the following: 


(1) Because the regulator has a standard plug on the high pres- 
sure side in addition to the inlet port, a gauge may be 
attached to it conveniently. Because this company does not 
have pressure connections on the high side of the service lines, 
when necessary to install a gauge on the high line a new 
style regulator is installed. 


(2) On a service complaint, if it is in a known dust trouble area, 
install a new type regulator. 


3) In all new sets, if in a known dust trouble area, install a new 
tvpe regulator. 


Where dust trouble exists, it is naturally economical to change 
the valve and blow out the dust—if the regulator is so designed that 
very little time is consumed in the operation. When complete 
cleaning or diaphragm inspection is necessary, regulators should be 
repaired in the shop, much for the same reasons as given concern- 
ing the district governor repairs. The method to be used naturally 
would depend on the practice of each individual company. 


HIGH AND LOW PRESSURE GOVERNOR CAPACITIES 


Having obtained from various sources a few maximum capacities 
of large size governor valves at both high and low pressures, it has 
been possible to readjust our maximum capacity curves, as shown 
in Fig. 8, Vol. 21, 1930 Pacific Coast Gas Association Proceedings. 
Last year, because of the few test points obtained on the larger size 
valves, it was necessary to keep the curves too far on the safe side; 
therefore, our new chart shows slightly higher capacities for the 
larger valves. For practical purposes, the discrepancies between 
the two charts are not sufhcient to warrant a revision; but, as it is 
advisable to show how these curves tie into the low pressure capacity 
curves, a revised publication is submitted as Figs. 16 and 17. Ex- 
periments in San Francisco showed that the “A” value (Fig. 9, 
Vol. 21, 1930 P. C. G. A. Proceedings) increased slightly at certain 
points with the lowering of the frictional resistance of the governor. 
But there seems to be no reason to change this value, especially as 
its factor of safety increased with increased inlet pressure. It is re- 
printed in this report as Fig. 18. Fig. 19 shows test points and 
curves for three valve sizes, inlet pressures 10 pounds gauge and 
less, delivery pressures all at 8 inches water column. On these 
curves are superimposed points calculated from three formulas with 
all constants obtained from test points at 10 pounds inlet pressure. 
The formulas are as follows: 


(1) Q equals K V h 
where h is the pressure drop across the governor; this formula 
is for theoretical flow through an orifice when the percentage pres- 
sure drop is low (less than 10 per cent of the downstream absolute 
pressure). As the outlet or delivery pressure remains constant for 
these curves (8 inches water column), it may be seen that this 
formula is identical to 

Q equals Ky V Poh 


Where Pe is the absolute delivery pressure and Ky equals K V Poe 


© equals Se/ 
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Fig. 16. 


This is the theoretical standard orifice formula for any percentage 
pressure drop where the chamber diameter is less than five times 
that of the orifice. This formula is derived from that on page 96, 
“Principles of Chemical Engineering,’ by Walker, Lewis, and 
McAdams; and Ko contains not only the orifice coefhcient but also 
the other constants used in this formula; k is the ratio of specific 
heat at constant pressure to that at constant volume. Py is the 
absolute upstream pressure; v is the specific volume of the gas. 

Now for the same gas, at the same delivery pressure, k and v are 
constant; therefore formula 2 may be rewritten: . 


_ PAE 
O equals Kig/P [ me yy * 
P, 


where K; equals K,{ —— 


sie P2\ kt 
or O equals K; 4/P:4/ © ee 
P; 


Fig 20 shows two curves, one equal to V h and one equal to 


Ps P» k-1 
VG. 


for inlet pressures of 10 pounds gauge and less and 8 inches water 
column delivery pressure. 

The similarity of the two curves suggests the substitution of 
V h in formula 2 within certain limits, provided the constant is 
changed to approximate the variance. 

Therefore, within definite limits: 

(3) Q equals K4 V Pih 
which is also represented in Fig. 19. 

Formula 3 coincides with Fig. 7, in Volume 21, P. C. G. A. Pro- 
ceedings, very nicely within the upper limits to an approximate 
drop of 25 per cent of the absolute inlet pressure, but a different 
constant is required for each inlet pressure. 

Fig. 21 shows formula 3 superimposed on the average “A” value 
curve and shows that this formula gives a maximum flow when the 
absolute outlet pressure is approximately 51 per cent of the absolute 
inlet pressure. 

Now, within the limits of a pressure drop equivalent to 25 per 
cent of the absolute inlet pressure, any point on the “A” value curve 
is equal to K5 V Pyh and maximum flow is equal toK5 V Pyhe 
where he is equal to Py minus 51 per cent of P;. If the “A” value 
is the ratio of capacities at a given set of pressures, then 


Ks Ph 


A equals 


K5+/P) (P; — .51 P;) 
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The following procedure is recommended for obtaining governor 
capacities: 
(A) For governors delivering less than 1 pound gauge pressure, 
having inlet pressures of 10 pounds and less, use formula 
Q equals Ky V Pyh 
where— 
P4 equals inlet pressure absolute 
h equals pressure drop 
K4 as listed below: 
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(B) For governors delivering more than 1 pound gauge having 
inlet pressures less than 10 pounds, use equations on Fig. 17-A, with 
A value equal to 


(C) For governors having inlet pressures more than 10 pounds 
gauge, and less than 100 pounds, use equation in Fig. 17-A, with 
A value as given on Fig. 18, but if the differential is too small to 
accurately read A value curve, substitute for A 

V Pih 
.7P; 

(D) With inlet pressures over 100 pounds gauge, and when the 
differential is less than 25 per cent of the absolute inlet pressure, use 
equations in Fig. 17-A, with A value equal to 


V Pxh 
7P; 
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Valve Size Capacity Equation 


1 in Q = (539 p plus 6910) A 

1% in Q = (1285 p plus 17,140) A 
1% in Q = (1700 p plus 18,000) A 

y ee Q = (3920 p plus 25,800) A 
2% in Q = (4850 p plus 30,500) A 
23g in Q = (5390 p plus 34,100) A 
2% in Q = (5800 p plus 39,000) A 
27% in. Q = (7620 p plus 51,800) A 
Q = (8200 p plus 54,000) A 
3% in. Q = (11,410 p plus 85,900) A 
ee Q = (15,600 p plus 104,000) A 
4% in. Q = (17,650 p plus 118,500) A 
i Q = (24,680 p plus 165,200) A 
514 in. Q = (29,250 p plus 207,500) A 
534 in. Q = (32,600 p plus 222,000) A 
ae Q = (48,500 p plus 315,000) / 
71% in. Q = (52,000 p plus 350,000) A 
8) in. Q = (707,500 p plus 497,500) A 


Note: p equals gauge inlet pressure. Q equals capacity in 
cubic feet per hour. 


Fig. 17-A 


(E) For inlet pressures over 100 pounds gauge, when the differ- 
ential is more than 25 per cent of the absolute inlet pressure, use 
equations in Fig. 17-A, with A value as given in Fig. 18. 

The reasons for presenting capacities in this manner are numerous. 
In the first place, at high differentials we know that the straight 
line curves and equations will give quite accurate results, as they 
are not dependent on formulas. Secondly, we know the A value 
curve to be quite representative of actual conditions somewhat 
beyond the 50-pound gauge inlet pressure mark, this being the 
pressure range of the majority of set-ups; and as both the equations 
and the “A” value curve are based on gauge pressures, the calcula- 
tions are quite simple and may be performed quite readily even 
without the aid of a slide rule. Thirdly where higher pressures 
are involved, we have sufhcient check data to know that the value 


V Pith 
7Pi 


multiplied by the maximum obtainable capacity will give a value 
which is on the safe side. 

All data and formulas above apply only to governors having bal- 
anced valves, the diameters of each valve being reasonably close 
to one-half the outlet throat diameter of the governor. For gover- 
nors having balanced valves with each valve diameter approxi- 
mately equal to the diameter of the outlet throat of the governor, 
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CAPACITIES OF BALANCED VALVE = 
| GOVERNORS AT S&S WC. DELIVERY PRESSURE 
AS COMPARED WITH GAS FORMULAE 
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the Committee recommends the use of “Fisher Governor Capacity 
Curves.” For governors of this type, other than the Fisher, these 
curves should give a maximum value considerably on this side 
of safety. 
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Actual data have been obtained and curves accurately plotted for 
Power’s Boiler Fuel Regulators. Figs. 22 and 23 show curves at 
7 inches and 3 pounds upstream pressures. We have eight more 
graphs for this regulator which cover capacities through their en- 
tire range of downstream pressures with upstream pressures between 
7 inches and 5 pounds. It was not deemed advisable to increase the 
bulk of this report by inserting these other graphs, but they may be 
obtained from the chairman of this committee. 


AUTOMATIC PRESSURE BOOSTERS ON GAS GOVERNORS 


So much thought has been given to the need for automatic gov- 
ernor boosters, that this report will cover only the mechanism of 
boosting methods. The simplest method of pressure boosting is to 
extend the static or breather line to a point where the gas flow 
branches out into various feeders, in this way overcoming the large 
friction loss through the outlet line of the governor and maintain- 
ing a constant pressure at the point where the extended static line 
ties into the main. The operation of this method needs no explain- 
ing. This method is not altogether practical, however, for if it is 
necessary to run too long a line, there is a certain risk of the line 
being trapped or broken and the governor valves falling wide open, 
thereby putting the high pressure gas into the system. 


Another method is to insert a restriction in the outlet of the 
governor and connect the static line to the point of the restriction. 
As the flow of gas increases at peak hours, the velocity through the 
restriction increases, thereby increasing the vacuum tendency on the 
static line which, in turn, lowers the pressure under the diaphragm, 
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making the weights more effective and thus increasing the delivery 
pressure. With this type of booster, critical flow formula must be 
observed; for it may be seen readily that if the restriction is too 
great (too small an orifice), it is quite possible that sufficient gas 
cannot be passed to supply the gas consumption. Where the con- 
sumption is known accurately, the necessary restriction may be cal- 
culated, but where the consumption is unknown, the restriction must 
be determined experimentally, and the orifice selected should be the 
largest one which will give the desired compounding. 


Another type of compounding would be with pilot control using 
the solenoid valve and a time clock, but this method would be 
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Fig. 24. Gas governor with automatic pressure booster. 


(Pat. Pending.) ' 


practical only when the peak hour occurs between the same hours of 
each day, as the operation of it would not depend on the gas con- 
sumption. 


Fig. 24 shows a method of automatic boosting as designed by Mr. 
Goldkamp, of the San Diego Consolidated Gas & Electric Co. 
Quoting from Mr. Goldkamp, a description of it and its operation 
is given: 

“Raising or compounding the pressure is accomplished auto- 
matically by use of the impact pressure which is inherent in all 
balanced valve governors during flow periods. This impact pres- 
sure is the result of the force of the high pressure gas passing 
through the lower valve orifice into the low pressure chamber of 


.the governor. Since this impact pressure has a wide range and 


varies with the output of the governor, we utilize it for the purpose 
of loading and unloading the governor main diaphragm with 
mercury. 


“The means by which we isolate this impact pressure is described 
as ‘Impact Pressure Head.’ This impact pressure is transmitted by 
a 3g inch pipe into a drip pot where all free oil and water are 
separated from the gas; then into containers filled with cotton and 
silica-gel for the purpose of lowering the oil and water vapor con- 
tent of the gas to insure stability of the needle valve adjustment. 
From the needle valve we run a % inch pipe and hose into the 
top of the ‘Primary Mercury Pot,’ which is inserted into the ‘Primary 
Mercury Pot Housing.’ This housing is permanently attached to the 
flange of the governor diaphragm bowl and provided with an 
‘Adjustment Stem and Wheel’ for lowering or elevating the ‘Primary 
Mercury Pot.’ From the ‘Primary Mercury Pot’ the mercury is 
forced through the hoseline into the ‘Secondary Mercury Pot’ which 
operates inside the ‘Secondary Mercury Pot Housing’ and is centered 
in the housing by eight small steel guide wheels. 


“We place about 42 pounds of mercury in the primary mercury 
pot, and remove both wooden and cast iron sleeve bushings from 
both this pot and the secondary mercury pot when increases in pres- 
sure of more than 1 or 2 inches are desired. Any degree of pressure 
increase may be had by varying the size of the mercury containers 
and their relative elevations. Higher secondary operating pressures 
may be obtained by placing major weights upon the governor 
diaphragm within the bowl and using minor weights on top of the 
secondary mercury pot. The elevation of the mercury in the primary 
mercury pot should be adjusted so that the mercury just enters the 
secondary pot at the minimum gas output demand. 
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“While we have had good results by operating governors of this 
type on variable primary pressures, our best results have been 
obtained from fairly uniform pressures as, for instance, 35 to 40 
pounds per square inch. However, variations of from 8 to 10 
pounds pressure do not appear to do harm providing the fluctua- 
tions are not too sharp. 

“Fig. 25 shows a 24-hour chart from the low pressure system, 
which is fed by the pressure boosting device outlined above.” 


CONCLUSION 


It is the Committee’s recommendation that a Committee be formed 
for 1931-32, and that that committee be composed of one man from 
each affiliated company who is directly associated with field opera- 
tion of governors; and that on all large set-ups now in service, 
where possible, the Committee obtain the gas flow at some definite 
pressure combination when the valves are at wide open position, 
and a report be given as a check on the data submitted this year. 


Domestic Meters* 


HE Meter Committee for the year 1930-1931 has been par- 
ticularly fortunate in the subjects chosen for investigation, 
namely; Curb Meters; The Economics of Leaving Locked 
Meters in Service, and the Evolution of Tin Meter Setting. Con- 
siderable experimentation and actual contact with the subjects 
chosen has been had by the various member companies and the 
result has been that the Committee has compiled and edited certain 
data and information applicable to each of them which should be 
both interesting and valuable to all members of the Association. 
Each of the topics have inherent qualifications which recommend 
themselves to the industry as a whole and which, when properly 
analyzed and applied, result in far reaching and beneficial returns 
to any company expending the necessary time and effort for their 
thorough study. It is perhaps asking too much that the Committee 
recommend any of the three practices outlined in their entirety, or 
that all companies adopt them as a whole, but certain features are 
contained in each which might be incorporated in the standard 
practices of any gas utility with resultant betterment of service. 
This refusal to recommend is not the result of lack of confidence 
in any of the practices, but is rather a confession of the belief 
that “What is one man’s meat, may be another man’s poison.” 


*Committee Report: H. M. Crawford, chairman, L.A.G. & E. Corp.; A. R. Bailey, 
Coast Counties G. & FE. Co.: Dan Barnes, Seattle Gas Co.: F. H. Coble, So. Calif. 
Gas Co.: W. H. Davis, Pittsburgh-Equitable Meter Co.; D. E. Farmer, Portland 
Gas & Coke Co.: Otto Goldkamp, San Diego Cons. G. & E. Co.: W. A, La 
Violette, P. G. & E. Co.; . F. McBurney, So. Counties Gas Co.: E. H. Rose- 
berry, Sprague Meter Co.; R. M. Stewart, P. G. & E. Co.; K. C. Tomlinson, 
Pacific Meter Works; F. H. Winslow, So. Counties Gas Co. 
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CURB METERS 


HE question of the adoption of curb meters as an important 

economic means of offering the public improved service is of 

comparatively recent origin on the Pacific Coast. ‘This has 
not been because of lack of interest, nor any laxness in the constant 
struggle to better the service rendered, but rather, has been the out- 
growth of the general belief this type of meter might be used with 
economy only in very special cases, where it is almost impossible to 
make any of the usual conventional installations. Contrary to this 
belief observations on the practicability of the curb meter in various 
situations have caused the industry to realize that use of it may be 
greatly increased with surprising results. 


In order to qualify and if possible check data on the Pacific Coast 
the Meter Committee has obtained information from various gas 
utilities in the South and the Middle West. These sections of the 
country, principally Texas and Kansas, have been using curb meters 
for a number of years and their reactions to them are very interest- 
ing, contrasted with the reaction here. It seems that utilities must 
have actual contact with these meters to fully appreciate them. In 
other words, the more thorough the knowledge the more favorable 
the impression. In only one case, to the knowledge of the Meter 
Committee, is there an exception to this rule and in this one case 
the attempt to use the meter should not have been made due to 
climatic conditions and geographical location. In every other case 
enthusiastic reports have been received from satisfied users. The 
majority of information has been received from regions where sea- 
sonal temperature variations and rainfall records exceed those in 
the area here and show that for this type of installation our climatic 
conditions are ideal. 


One of the most favorable factors inherently realized with the 
adoption of a policy using curb meters is its effect on corporation 
liability in case of explosion or fire. The attitude of the Railroad 
Commission of California on the maintenance and operation of 
facilities is quoted: 


“Each gas utility, unless specifically relieved in any case by the 
Commission from such obligation, shall operate and maintain in 
safe, efhcient and proper condition all of the facilities and instru- 
mentalities used in connection with the furnishing, regulation. 
measurement and delivery of gas to any consumer up to and includ- 
ing the point of delivery, which point for the purpose of these rules 
shall be deemed to be the outlet fitting of the meter installed by 
the utility. 


“Each gas utility, unless specifically relieved in any case by the 
Commission from such obligations, should upon request of any con- 
sumer and without extra charge, make an inspection of and adjust- 
ment of appliances in use by that consumer.” 


These are the essence of the requirements by the Commission. 
Where meters are installed at the curb, the Commission specifically 
stating that the gas utility’s responsibility stops at the outlet fitting 
of the meter, the gas utility is not responsible in case of explosion 
or fire except where a utility employee has entered a consumer's 
premise for the purpose of adjusting appliances and a leak develops 
subsequently, knowledge of which has been submitted to the utility 
by the consumer. Various interpretations of this rule are no doubt 
possible, but there is no doubt that utilities would be on more firm 
ground if they were using curb meters. 


Unfertunately, no specific cases are available for our study, but 
all replies received from utilities using these meters stressed the fact 
that corporation liability was lessened. 


A theory opposed to this contention has been advanced which 
states that rather than expect any decreased liability in the case of 
explosion or fire due to the use of curb meters, additional liability 
will be assumed because of possible harm to the public resulting 
from broken curb box covers. This point is well taken but the 
experiences of utilities using curb meters do not support it. Reason- 
able care in installation and maintenance of sets assures safe 
operation. 


Another important factor upon which curb meters have direct 
bearing is the angle of public relations between utility and consumer, 
particularly in situations where municipal ownership in any of 
the public utilities is practiced. In this case careful consideration 
must be given to the maintenance of proper public relations. The 
general consensus of opinion among the local utilities is that the pub- 
lic would object to the use of these meters because it would cal! 
for a complete reversal of policy in making each consumer respon- 
sible for the installation and maintenance of all piping from the 
curb meter to the appliance.. This question might best be answered 
by the experience of one of the local gas utilities in a district where 
a city ordinance compels the use of the curb meter. Installations 
were first made on new sets where the curb box was installed be- 


Fig. 1. Typical single low pressure meter set, “C” section, 
concrete box. 


Fig. 3. Multiple meter set, “C” and “BR” sections, concrete box. 


fore the plumber laid the service or house line. When the service 
and house line were installed the plumber then ran the service to a 
point 2 inches within the curb box. Neighbors of consumers with 
this type of installation noticed the neatness of the work and the 
complete relief from company interference (meter reading, leakage 
survey, meter changes, etc.) and in many-~cases requested their 
meters be set in the curb. The fact that this community has much 
civic pride in the appearance of its homes may have had a great 
influence with these requests, but the fact remains that no consumer 
enjoys having gas employees working on his lawns, in his shrubbery 
or even on his property unless he has filed a specific complaint or 
request for aid. 


“Competition,” has often been used as an argument against this 
type of meter, the plaint, also being that under the present regime 
some utilities make a practice of allowing each consumer a certain 
amount of pipe free of charge and that any change in this policy 
would be detrimental. Again, the case of a utility using curb meters 
may be taken as an example in answering this; that in practice 
conditions do not support it. 


Municipal reactions to these installations are very favorable. 
even enthusiastic, particularly from the Fire Departments. Where 
fires occur the first operation completed is the turning off of the 
service at the curb. This eliminates all loss of time searching for 
the shut-off at the curb, with a resulting decrease in danger from 
explosion due to escaping gas. 


Utilities in this area have had some difhculty in the granting of 
permits for curb meter installations, but this has offered no serious 
deterant to their use as every effort has been made to remain at 
least 4 feet inside the curb line, which practice interfers in no way 
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Fig. 2. Typical single high pressure meter set, “A” section, 
concrete box. 


Fig. 4. Multiple meter set showing details of curb box in- 
stallations and covers. 


_ with prior utility rights. The practical solution of the problem 


would be the enactment of a city ordinance compelling the installa- 
tion of curb meters on all new sets. 


Another of the talking points of the exponents of curb meters 
is the decrease in unaccounted for gas. This contention is felt to 
be of rather dubious value by meter men on the Pacific Coast, but 
the fact remains that utilities using them report that very definite 
savings result. In view of the usual practice where allowances 
are being made on “high bills” caused by service leakage, this 
advantage would be discounted, but where the consumer is respon- 
sible for his own service all leaks would register on the meter and 
could be charged to him until such time as he saw fit to make the 
necessary repairs. Of course it is understood when a leak exists 
of a size such that a hazardous or dangerous condition might result, 
the utility could force the repair or turn off the service. 


All gas utilities are constantly troubled by consumers by-passing 
or tampering with meters. This question is assuming greater im- 
portance of late years because of our ever present bootlegger, dis- 
tilling liquor on his own. The load of such a consumer becomes 
ermbarrassing in case of the need of any explanation for it and the 
result is that wherever possible the meter will be by-passed and the 
gas stolen. This practice is made a great deal more difficult where 
the meter is installed at the curb. 


Accessibility is a factor in meter setting the importance of which 
need not be stressed. Considering this angle the curb meter makes 
the following improvements in service possible: Reading of all/ 
meters each month (eliminates estimations of bills); reading of 
more meters per unit of time; checking of premises for any leak- 
age by closing all appliances and noting behavior of meter; elimi- 
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nates all discussion and argument as to the meter location; expedites 
service in the cases of turn-ons and closes and increases the factor 
of safety in the event of explosion or fire. 

It is believed and reports indicate that very little change in meter 
accuracy may be expected with this type of meter. The use of dry 
natural gas will be more satisfactory, however, due to the fact that 
manufactured gas would have a higher dew point and would, there- 
fore, result in more condensation. When temperature is considered 


it is reasonable to assume that it will be more uniform in meters 


set in the curb. 

The collection of water in the curb box is taken care of by pro- 
viding a crushed rock bottom which allows normal drainage of all 
rainfall and water resulting from watering of lawns. ‘There will 
be times during the year when the curb box will be filled with 
water and provision for this must be made in the matter of venting 
the regulator to protect the regulator diaphragm. ‘This may be 
done, where proper drainage is available, by the use of two street 
tees and in other cases the vent should be run from the box to the 
property line and terminate above ground wherever practical. Nor- 
mal ventilation through the top of the box will eliminate any danger 
due to the collection of gas in the box resulting from leakage. 
Corrosive action of moisture on meters and fittings is mitigated by 
the use of an asphaltic emulsion paint on the meter and on the 
galvanized iron fittings in the place of the usual black malleable 
fittings. Corrosion will also make the use of brass or bronze meter 
and regulator screws imperative. 

When a consumer applies for service there is always the ques- 
tion of the size of the installation necessary at the time and 
whether allowance should be made for an increase in the load at a 
future date. It is felt that due to the small percentage of cases 
where this allowance is needful, no provision should be made ex- 
cept as the condition arises. The sectional concrete boxes available 
make the addition of extra sections very easy and where it is neces- 
sary to install a larger meter a new box may be used. Another 
variable of this problem which is of particular importance in this 
rapidly growing section of the country, is that street widening and 
other street improvements produce constant changes which tax to the 
limit the ingenuity and foresight of gas engineers. The sectional 
curb box answers these problems admirably, the only work neces- 
sary being the salvaging of the box and the resetting of it in a 
new location. 

The general belief is that the cost of curb meters, including the 
box and meter, prohibit their use and any increase in the cost per 
service would not be justified. The replies from actual users of 
these meters are almost unanimous in their refutation of this con- 
tention. They point out the average set will cost approximately 15 
per cent more than the present one, but this will be more than 
overbalanced by the resulting savings. A comparison of costs made 
by one of the local gas utilities gave results a great deal higher, 
40 per cent; but this would be much greater than the average be- 
cause the installations were all made in business sections where the 
work suffered from traffic restrictions and where practically all 
locations were in the sidewalks, necessitating breaking and replace- 
ment of cement. 

In cases where utilities make a practice of presenting the con- 
sumer with a specified length of pipe free of charge at the time 
of the installation of the service another interesting comparison is 
possible. This practice would be discontinued in the event curb 
meters were used and as a result the new installation would cost 
approximately 5 per cent more than the present one. 

The following is a list of the advantages and disadvantages which 
gas utilities, using curb meters, contend accrue due to their use. 
No attempt has been made to list them in the order of their im- 
portance. 


Advantages 
1. Lessens utility liability in case of explosion or fire 
2. Accessibility: 
(a) Possible to read all meters. 
(b) Possible to read more meters per unit of time. 
(c) Check premises for leakage at curb. 
(d) Increased safety in case of fire. 
3. Decreases unaccounted-for gas: 
(a) Eliminates loss in services. 
(b) Eliminates all high pressure gas on consumer’s 
premises. 
4. Better public relations: 
(a) Eliminates estimation of bills. 
(b) Keeps utility employees off consumer’s premises, unless 
called on to adjust appliances or on complaint. 
(c) Eliminates dog nuisance. 
(d) Neater appearance. 
(e) Consumers express preference for curb meters. 
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5. Reduces tampering and by-passing. 
6. Meter is protected against injury or accidental blows. 
Stuffing box leakage decreased. 
8. Measurement: 
(a) Greater accuracy due to more uniform gas tempera- 
ture. 


“J 


9. Expedites service: 
(a) Turn-ons. 
(b) Closes. 
(c)Each consumer has separate service. 
0. Locked meters: 
(a) Non-payment. 
11. Eliminates all discussion as to the meter location. 


— 


Disadvantages 


1. Possibility of additional liability in case of harm to the public 
resulting from broken curb box covers. 


2. Impractical in cold climates. 


3. Change of location of set in case of street widening or other 
street improvements. 


“HE EVOLUTION OF TIN METER SETTING* 


HE introduction of the dry gas meter as a means of accu- 

rately measuring gas immediately presented the meter setter 

with the problem of the development of a method of install- 
ing the meter as a unit between the service riser and the house 
piping leading to the consumer’s appliances. All gas men, particu- 
larly the old timers, are familiar with the troubles and difficulties 
which beset the meter man during the early days of the industry. 
All installations were made by men who walked to the job and of 
necessity carried all the varied implements of their trade upon their 
backs and in their hands. ‘Transportation facilities have improved 
through the ages, gradually changing from “Old Shank’s Mare’ to 
the bicycle, the horse and buggy, the motorcycle and truck, and 
finally to the modern equipment of today. 

Similar improvements have been made in service piping, house 
piping and connections, to keep abreast of the times and to more 
fully appreciate and anticipate the increasing demands of con- 
sumers. 

Lead pipe was the only pipe available, prior to 1834, which satis- 
fied the requirements for gas piping. Lead is a very ductile mate- 
rial which may be shaped or angled to fit any desired set of 
conditions on the job and little difhculty is experienced in its use. 
All connections were lead and installations were usually made by 
plumbers who made no attempt to use any standard procedure. 
This practice was soon discontinued and the work assumed by 
the gas companies, who were more or less successful in standard- 
izing sizes and lengths used. 
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The continued use of lead soon brought to light unfavorable char- 
acteristics which had not been evident when first used. The ductile 
characteristic, for instance, is both its best friend and its greatest 
enemy. This inherent property made the material easy to install 
and did not unduly strain the poorly constructed meters of that 
period, but it became brittle with continued use, flattened in service 
and would not properly support the meters which were not set on 
platforms or on the ground. Its high cost and the increasing 
demand for an unfailing supply of gas, free from the danger of 
leaks, soon made the need for improvement imperative. 


Subsequent to 1834, the introduction of wrought iron pipe more 
adequately answered the need for service and house piping, but it 
was still necessary to use lead connections and sweat in all joints 
due to the lack of any type of an iron fitting. 

This practice was soon followed by the use of iron fittings in 
connecting to the inlet of the meter, but a lead connection was still 
used from the outlet of the meter to the house piping, often called 
solid piping. This method was the accepted solution of the problem 
for years, but the use of additional care in installation was necessary 
to eliminate leakage of gas because of initial strains set up in the 
meters due to the solid connection at the inlet. A variation of the 
practice was the use of the swing-joint to partly compensate for 
undue strains. 

Continued experimentation resulted in the “Direct Piping Sys- 
tem,” which consists of all iron fittings at both the inlet and outlet 
of the meter; swing-joints may be used at both points. This system 
answered most of the objections made against lead, but it was still 
necessary to carefully inspect all sets because poor workmanship 
always meant tube screw leaks, unsupported meters still sagged, 
and in manifolding meters for courts and apartment houses a great 
deal of improvement was necessary. However, it was possible to 
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*Submitted by Harold M. Crawford, Los Angeles Gas and Electric Corp. 
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Fig. 6. 


Fig.’s 5 and 6 picture two of the various types of rigid bar 
manifold meter sets in apartment houses. Note in Fig. 5 that 
one meter has been removed, but that the bar remains in place. 


produce a much neater and more compact looking job, although 
very little, if any, saving was made. 

The latest development in meter connections is the “meter,” or 
“rigid” bar. This bar is a rigid connection from the service riser 
to the house piping. Offset swivels make it possible to connect the 
meter to the bar. When properly installed this connection removes 
all strain from the meter. In practice the rigid bar may be tied in 
with the meter setting problem at the point where the service crews 
are laying the services. Idle time resulting from present operation 
may be used to complete the installation, which will greatly simplify 
the work of setting the meter on the consumer’s premises. This type 
of connection will expedite service to the consumer, make standard- 
ization more easily realized, result in neater and more workmanlike 
installations and improve manifold sets. Where a meter is removed 
from active service it is only necessary that the meter and swivels 
be removed; the bar remains in position, ready for the next call for 
service, 

The degree of success realized by the adoption of a rigid bar 
policy will be measured directly by exactness of offset swivel ma- 
chining, alignment of tube screws on the meter, on the part of the 
manufacturers, and the alignment of tube screws of meters passing 
through the meter repair shops. 

Where these bars are used it will be absolutely imperative that 
meter tube screws and offset swivel screws be plane and that the 
plane of the screws be normal to the face of the meter washer. The 
full realization of these requirements may be attained by furnishing 
installation crews with jigs to properly align all bars. Any devia- 
tions from these specifications will result in meter strains with 
resulting leakage, while strict adherence to them will result in 
improved service. 
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The practice of some of the operating companies of using both 
tin and iron meters has some effect upon field operation in that at 
times it is necessary to replace tin with iron meters, but no particu- 
lar difficulty is experienced, because the substitution of the proper 
offset swivels to fit the iron meter is all that need be done to effect 
the change. This substitution may alter the appearance of manifold 
sets and be displeasing to the eye of the aesthetic, but the ethciency 
and service rendered will not be affected. 

A study of costs of meter installations was made to determine 
the efhcacy of the plan outlined above; i. e., to apportion the work 


Fig. 7. Close-up view of a rigid bar manifold meter set. 


between the service and meter crews in using the rigid bar. Com- 
parative costs between this method and the conventional direct 
piping system were also compiled and indicate that direct savings 
on installations in favor of the rigid bar amount to approximately 
10 cents on high pressure sets and 13 cents on low pressure sets. 
Additional savings will be realized after the adoption of the rigid 
bars, in possible meter crew reductions and decreased time neces- 
sary when the consumer calls for service. 


THE ECONOMY OF LEAVING LOCKED METERS 
IN SERVICE 


HE problem of the handling of locked or closed meters is one 
which has been of cone:rn to gas utilities since their begin- 
ning. The inherited restlessness of Man, which manifests 
itself in his moving from one location to another periodically, is the 
cause of it, and one of the effects is this study, the fundamental 
object of which is to determine analytically an economic meter 
removal period. 

Normally when a gas meter is set on a consumer’s premises it 
remains there until it is necessary to remove it, for test and repair, 
upon order of the Railroad Commission, but approximately 8 per 
cent of the total independent sets are closed one or more times 
before they are ordered out for periodic changes. It is the economic 
removal of these meters with which this paper deals. 

A recent survey of 10 representative districts of the Los Angeles 
Gas and Electric Corp. distribution system gave the following re- 
sults, based on 1,000 locked meters. ‘These meters were locked for 
the time indicated. 


TABLE NO. 1 


Total Meters 3 Mos. 6Mos. 9 Mos. 12 Mos. 15 Mos. 18 Mos. 
1,000 757 173 49 12 5 4 


The following calculations,*based on the above 1,000 meters, give 
a comparison of costs for removing locked meters after the various 
periods of inactivity noted: 


Average cost of domestic meters............................. an. ae 
Annual fixed charges on investment at 12% 
equivalent to $1.03 per year, or $0.0859 per 
month. 


Average cost of removing, testing, repairing and 
ST DORN IE Eiht. 1.45 
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Case One 


Meters removed when turned off, no locked meters. 
1,000 meters removed at $1.45... eS et! $1,450.00 


Case Two 


Meters remaining locked for period of 3 months. From tabulated 
data, 757 meters would be removed. 
would have been turned on for service: 


Fr Mee Pam OE BUG ieee choles soccnee $1,097.65 
757 meters with annual fixed charges of $0.0859, 

per month, for three months.......................... oe 
243 meters with annual fixed charges of $0.0859, 

per mepatn, for 154 mouties...................:........... ots 31.31 


Total Cost . ...$1,324.04 


Case Three 


Meters remaining locked for a period of six months. From tabu- 
lated data, 173 meters would have been removed. The remaining 
827 meters would have been turned on for service: 


173 meters removed at $1.45 ...<........ccccecccccecsececcececcess $250.85 
173 meters with annual fixed charges of $0.0859, 
ee RN aE a se 89.16 
243 meters with annual fixed charges of $0.0859, 
per. seonte, for .134 month........2....2.2...... 31.31 
584 meters with annual fixed charges of $0. 0859, 
per month, for 412 months.................................... 225.75 
i is iainiiaitaid $597.07 


Case Four 


Meters remaining locked for a period of 9 months. From tabu- 
lated data, 49 meters would have been removed. The remaining 
951 meters would have been turned on for service: 


GP meters: WeImOON OR SI Bian ceincecesivnn cnc mrecdicensscnd $ 71.05 
49 meters with annual fixed charges of $0.0859, 

Oy ee eS 37.88 
243 meters with annual fixed charges of $0.0859, 

wer meme, fee 855 wenitbe.......c............. 31.31 
584 meters with annual fixed charges of $0.0859, 

per month, for 42 months.................................. 225.75 
124 meters with annual fixed charges of 90. 0859, 

ee Gees See 7s WeRIee...................................... 79.89 


I a iil $445.88 


Case Five 


Meters remaining locked for a period of 12 months. From tabu- 
lated data, 12 meters would have been removed. The remaining 
988 meters would have been turned on for service: 


12 meters removed at $1.45....................................... $ 17.40 

12 meters with arnual fixed charges of $0. 0859, 
SS” eee 12.37 

243 meters with annual fixed charges of $0. 0859, 
per month, for 1% months................ OR Loe a 31.31 

584 meters with annual fixed charges of $0.0859, 
per month, for 4%2 months...........................0........ 225.75 

124 meters with annual fixed charges of $0.0859, 
per meemtn, fee 756 seeee................................... 79.89 

37 meters with annual fixed charges of $0.0859, 
per month, for 10% months...................... aac a 33.37 
GF IEE SIT nee os $400.09 

Case Six 


Meters remaining locked for a period of 15 months. From tabu- 
lated data, 5 meters would have been removed. The remaining 995 
meters would have been turned on for service: 


§ meters removed at $1.45...................................... 739 

5 meters with annual fixed charges of $0. 0859, 
ER Sh ER 6.44 

243 meters with annual fixed charges of $0. 0859, 
Oe WIA, FOR B55 TCIING nnn nnn nnneneenserecsecsn ens 31.31 

584 meters with annual fixed charges of $0. 0859, 
per month, for 412 months.................................. 225.7 

124 meters with annual fixed charges of $0. 0859, 
per month, for 7% months........... diilnintinieaciias: 79.89 

37 meters with annual fixed charges of $0. 0859, 
per month, for 1032 months.................................. 33.37 

7 meters with annual fixed charges of $0.0859, 
per month, for 132 months................................ 8.12 
I ilo icasiss biig tiinccibdiialantietaabeleldaheatn $392.13 


The remaining 243 meters 
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Case Seven 


Meters remaining locked for a period of 18 months. From tabu- 
lated data, 4 meters would have been removed. The remaining 996 
meters would have been turned on for service: 


4 meters removed at $1.45... hi | c+ 

4 meters with annual fixed charges of $0.0859, 
per month, for 18 months......... | 6.18 

243 meters with annual fixed charges of $0.0859, 
per month, for 1% months.............................. 31.31 

584 meters with annual fixed charges of $0.0859, 
per month, for 4% months ......................... 225.75 

124 meters with annual fixed charges of $0.0859, 
per month, for 74% months................... _ 79.89 

37 meters with annual fixed charges of $0.0859, 
per month, for 10% months... | 33.37 

7 meters with annual fixed charges of $0.0859, 
per month, for 13% months | 8.12 

1 meter with annual fixed charges of $0.0859, 
per month, for 16% months............ as 1.42 


$391.84 


Total Cost 


An analysis of the above costs shows that if the meters were 
removed immediately upon being locked, the cost would be $1,450.00, 
per 1,000 meters, whereas if they were left locked, in the expecta- 
tion that they would be turned on at any time within the periods 
calculated, the following savings would result: 


TABLE NO. 2 
Per 1,000 Locked Meters 


L O° che ‘a Pe riod c ost to Remove Saving *Saving 
0 $1, 450.00 

3 months 1,324.04 $ 125.96 $ 3,526.88 

6 months $97.07 $52.93 23,882.04 

9 months 445.88 1,004.12 28,115.36 

12 months 400.09 1,049.91 29,397.48 

15 months 392.13 1,057.87 29,620.36 

18 months 391.84 1,058.16 29,628.48 


*An actual example has been taken in the case of one of the 
local gas utilities) whose average number of locked meters, during 
the year 1930, was 28,000. 
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In the past, the practice has been to attempt to control the pur- 
chase of new meters by removing locked meters whenever neces- 
sary, the supposition being that it would be cheaper to remove 
meters for use on new sets than to purchase new ones. The fallacy 
in this practice lies in the fact that if locked meters are removed. 
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it will be necessary to replace them. Records reveal the fact that 
the largest percentage of meters are locked during the summer 
months, while the smallest percentage are locked during the month 
of January. With this knowledge in mind it is reasonable to assume 
that locked meters removed during the summer will, in the majority 
of cases, be replaced before the end of January of the following 
year. This substantiates the contention that removing meters will 
have very little effect upon the purchase of new meters. 

Another benefit resulting directly from the adoption of a definite 
removal period is reflected in the meter repair shop. By a correla- 
tion of policies pertaining to remove, purchase and old age change 
meters, it has been possible to control the number of meters required, 
This in turn has made possible the purchase of the 
same number of meters each month throughout the year, very little 
Juctuation in the monthly number of incoming meters, practically 
no labor turnover, a more uniform and systematic repair program, 


by months. 


work necessary. 


cycle, 


HE General Nominating Committee of 

the American Gas Association has made 
its report to the members of the association, 
and will present the following nominations 
for officers and committeemen at the annual 
convention to be held in Atlantic City, the 
week of October 12, 1931: 


For President—R. W. Gallagher, president, 
The East Ohio Gas Co., Cleveland, Ohio. 


For Vice-President—N. C. McGowan, vice- 
president, Consumers Gas Co., Toronto, Ont., 
Canada. 


For Vice-President—N. C. McGowen, vice- 
president, United Gas Public Service Co., 
Houston, Texas. 


For Vice-President—Howard Bruce, chair- 
man of board, Bartlett-Hayward Co., Balti- 
more, Md. 


For Treasurer—W. J. Welsh, president, 
New York and Richmond Gas Co., Staten 
Island, N. Y. 


For Directors—Two year terms: F. S. 
Wade, president, Southern Counties Gas 
Co., Los Angeles, Calif.; B. J. Mullaney, 
vice-president, The Peoples Gas Light & 
Coke Co., Chicago, Ill.; H. C. Abell, vice- 
president Electric Bond & Share Co., New 
York, N. Y.; P. S. Young, vice-president, 
Public Service Electric & Gas Co., Newark, 
N. J.; H. Russell, president, Rochester Gas 
& Electric Corp., Rochester, N. Y.; C. N. 
Lauer, president, Philadelphia Gas Works 
Co., Philadelphia, Pa.; F. C. Freeman, pre- 
ident, Providence Gas Co., Providence, R. I.: 
F. A. Miller, chairman of board, S. R. Dres- 
ser Manufacturing Co., Bradford, Pa.; J. S. 
De Hart, Jr., president, Isbell-Porter Co., 
Newark, N. J. 

The following members have been nom- 
inated by Section Nominating Committees to 
serve as section officers for the next Associa- 
tion vear: 


Accounting Section: Chairman—Wm. A. 
Doering, Boston Consolidated Gas Co., Bos- 
ton, Mass.; vice-chairman, J]. M. Roberts, 
The Peoples Gas Light & Coke Co., Chicago, 
Ill. 


Commercial Section: Chairman — Samuel 
Insull, Jr.. Midland United Co., Chicago, III; 
vice-chairman, Walter C. Beckjord, Boston 
Consolidated Gas Co., Boston, Mass. 


Industrial Gas Section: Chairman—A. J. 
Peters, Consolidated Gas Co. of New York, 
New York, N. Y.; vice-chairman, W. F. 
Miller, Public Service Co. of Northern IIli- 
nois, Chicago, IIl. 


T. J. Strickler 
for Chairman 
Natural Gas Deft. 


R. W. Gallagher 
for President 
1931-32 


Manufacturers Section: Chairman—D. F. 
Kahn, Estate Stove Co., Hamilton, Ohio; 
vice-chairman, D. B. Stokes, United States 
Pipe & Foundry Co., Burlington, N. J.; vice- 
chairman, Robert M. Leach, Glenwood 
Range Co., Taunton, Mass. 


Publicity &@ Advertising Section: Chair- 
man—W. H. Hodge, Byllesby Engineering & 
Management Corp., Chicago, IIl.; vice-chair- 
man, H. Obermeyer, Consolidated Gas Co. of 
New York, New York, N. Y. 


Technical Section: Chairman—lI. K. Peck, 
Midland United Co., Chicago, IIl.; vice- 
chairman, J. A. Perry, United Gas Improve- 
ment Co., Philadelphia, Pa. 


Natural Gas Department: Chairman—T. 
J. Strickler, Kansas City Gas Co., Kansas 
City, Mo.; vice-chairman, L. K. Langdon, 
Union Gas & Electric Co., Cincinnati, Ohio. 


Panhandle Illinois Pipe Line 
Is 50 Per Cent Complete 


Construction on the main line of the Pan- 
handle Eastern Pipe Line Co. is going ahead 
rapidly, with 50 per cent of the Panhandle 
Illinois Pipe Line Co.’s portion completed. 
The latter company is carrying on con- 
struction for the organization in the State 
of Illinois. Seven crews are at work in 
Illinois and the completion date is estimated 
as August 15. 


Memphis Natural's West 
Tennessee Line Well Under Way 


Construction on the natural gas _ line 
through west Tennessee from Memphis north 
to Covington and Jackson is well under 
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the maintenance of a smaller stock of meters in the process of 
repair and a smaller stock of repair parts. 

An accuracy record of all meters which have been removed after 
remaining locked for a full 18-month period has been kept and has 
shown improvement over the average incoming meters. This is 
very comprehensible when it is known that the average life of these 
meters is over 5 years. 

In conclusion it may be said that Table No. 2 indicates that there 
will be very little .difference in saving when operating under an 
18-month removal policy instead of a 15-month policy, but the fact 
remains that the longer the period the less the amount of actual 


At this time the program from which the above report has been 
taken has been in effect eight months and records indicate that 
further use may be made of it at the conclusion of the full 18-month 


way under the direction of the Memphis 
Natural Gas Co. The section between Mem- 
phis and Covington is being completed with 
two crews at work. ‘This line is of 1034- 
inch pipe in 40-foot lengths, Dresser coupled. 
The section from Ripley to Jackson, which 
will get under way after completion of the 
Memphis-Covington line, will be welded with 
Dresser couplings every 160 feet. There will 
be two 8-inch lines across the Hatchie River. 


Montreal, Quebec and Ottawa 
May Have Natural Service 


A project of major proportions is reported 
to be under consideration whereby four 
American corporations with large holdings 
in the United States and Canada will acquire 
2,000,000 acres of gas structure in the Three 
Rivers area within 100 miles of Quebec, 
Canada. It is reported that if natural gas is 
discovered in commercial quantities, a trans- 
mission line will be constructed to serve 
Montreal, Quebec and Ottawa. According 
to the reports, the organizations identified 
with the project are Cities Service Co., Hope 
Engineering Co., Amerada Corp., and Mex- 
ican Seaboard Oil Co. The project would 
entail the construction of approximately 200 
miles of large diameter pipe line. 


Runser Goes to Montana Power 


for Change-Over Work 


S. E. Runser, formerly commercial heating 
supervisor in the San Francisco Division of 
the Pacific Gas and Electric Co., has taken 
up his duties, effective July 1, with the Mon- 
tana Power Co, at the company’s headquar- 
ters in Butte. This company is bringing 
natural gas into Montana towns, and plans 
to turn on the new fuel in Bozeman and 
Livingston, August 15 and in Butte and 
Helena, September 15. 

Mr. Runser will have charge of all cen- 
tral heating and conversion work, both 
domestic and commercial, in his new con- 
nection. 


Sales Campaign Launched 
By Peoples Gas and Electric 


H. D. McKeever, sales manager for Peo- 
ples Gas and Electric Co., Mason City, 
Iowa, announces that an active sales cam- 
paign is being launched immediately at Ma- 
son City following the change-over from 
manufactured to natural gas. 


Oklahoma Natural Changing 
Shawnee System to Low Pressure 


Oklahoma Natural Gas Corp. is changing 
the system at Shawnee, Okla., from a high 
to low pressure system, the work being about 
75 per cent complete. More than $200,000 is 
being spent by the company in that town. 
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Northern 
Natural’s 
Construction 


Progresses 


LMOST immediately fol- 
A lowing the completion of 
Northern Natural Gas Co.’s line 
to Mason City, came the an- 
nouncement by the company that 
construction will start at once 
on the portion of the line extend- 
ing from Mullinville to Clifton, 
Kan., giving a continyous line 


from the Texas Panhandle to 
points of distribution in lowa 
and Nebraska. The company 


made an emergency tie in with 
Kansas Pipe Line and Gas Co.'s 
main line earlier in the year, 
and is serving gas from that 
source until the new 26-inch 
line is complete, when an addi- 
tional supply will be available 
for projected extensions in lowa, 
Nebraska, South Dakota and 
Minnesota. 

Survey for the 26-inch line is 
finished and materials are now 
being delivered, an order for 
200 miles of 26-inch pipe having 
been placed early in July with 
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Youngstown Sheet & Tube Co., 
the pipe to be used for this car- 
rier. S. R. Dresser Manufactur- 
ing Co, has received a contract 
for couplings for 180 miles of 
the line, with shipments sched- 
uled to start August 1. 

At the present time Northern 
Natural has under construction 
a 16-inch lateral from its Ma- 
son City carrier to serve Des 


Moines, Iowa. Completion is 
scheduled for September 1, when / iN Abilene Sketch of the route of Northern Natural Gas Co.’s line, showing 
a mixed gas of 800 B.t.u. is Ps tie-in with the system of the Kansas Pipe Line and Gas Co. Broken 
expected for domestic consump- K / lines indicate extensions on which construction is under way. 
, —Copyright 1931, Western Gas. 
3 / 
= / 
rg City to Minneapolis’ these extensions and additions to Northern 
Fe and St. Paul, Minn. Natural Gas Co.’s system in the Middle 
y, Franchising is being West, according to Frank H. Brooks, presi- 
Ps f: carried onincities and dent of the operating companies of the 
es é towns along the route Northern Natural Gas system, including the 
/ Hutchinson of the Minnesota ex- Missouri Valley Pipe Line Co. and the North- 
Py tension. ern Gas Engineering Co. Headquarters for 
/ Possibility is men-_ the organization have been established in the 
/ tioned of a 16-inch City National Bank Building, Omaha, since 


Kingman 


line from Sioux City, 
Iowa, to Sioux Falls, 
S. D., and other towns 
in that state. It is re- 
ported that two branch 
lines will be built from 
the Sioux Falls exten- 
sion, one up the river 
through Vermilion and 
Yankton, the other 


tion. Straight natural will be supplied to 
industries. Another branch line has been 
taken off just north of Ogden, Iowa, run- 
ning west, which will serve Lake City, Rock- 
well City, Mason, Gowrie, and several other 
small towns in that vicinity. 

Survey work is also under way on the 
first 65 miles of a projected line from Mason 


through Canton, Wor- 
thington, Lennox, Chancellor and Parker. 
Since completion of the Lincoln-Sioux City 
branch, the following towns have been con- 
nected to the mains: South Sioux City, Ho- 
mer, Rosalie, Winnebago, Lyons, Walthill, 
Oakland, Tekamah, Arlington, Blair, Wahoo, 
Hooper, West Point and Scribner. 
Approximately $15,000,000 will be spent on 


the beginning of the project in 1930, and dur- 
ing the month of July were enlarged to in- 
clude the entire 15th and 16th floors of the 
building. The accounting department wil! 
remain on the 7th floor, with executive offices 
occupying the 15th. Northern Gas Engineer- 
ing, in charge of all construction work for 
the organization, will occupy the 16th floor. 


— 


Minnesota Northern Conducts 
Survey on House Heating 


Minnesota Northern Power Co.. Minne- 
apolis, Minn., in July began a heating sur- 
vey, and expects to carry on an active house 
heating campaign in its territory until Novem- 
ber 1, 1931. The company recently completed 
a special water heater sales campaign. 
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Sketch showing route of the Stanolind Pipe Line Co’s oil carrier from Welch, Wyo., to 


Freeman, Mo. 


North Central Gas Co. of Casper, Wyo., has leased the portion from 


Welch to Keystone, and Kansas Pipe Line and Gas Co. is taking over the eastern 
two-thirds of the line. 


Stanolind Line Leased for Gas Service 


EASING operations have been com- 

pleted whereby the entire length of line 
belonging to the Stanolind Pipe Line Ceo., 
subsidiary of Standard Oil Co., from Welch, 
Wyo., to Freeman, Mo., will be operated 
as a natural gas carrier. The upper 
third of the line will be in the control of 
North Central Gas Co., subsidiary to the 
New York Oil Co. of Casper, Wyo., and 
the lower two-thirds will be operated by 
Kansas Pipe Line and Gas Co., subsidiary to 
North American Light & Power Co. North 
Central Gas Co. has had _ reconditioning 
operations under way for some time, while 
Kansas Pipe Line and Gas Co. is just be- 
ginning similar work. 


KANSAS Pipe LINE AND Gas Co. 


Kansas Pipe Line and Gas Co. has leased 
about 450 miles of the line extending from a 
point in central Nebraska to the eastern 
terminus of the line near Freeman, Mo. In 
the state of Nebraska, franchising a:tivity 
is being carried on by the Nebraska Natural 
Gas Co., afhliate of Kansas Pipe Line, while 
the latter company is obtaining franchises 
along the route of the line in Kansas. 
Nebraska Natural during July obtained fran- 
chises to serve gas in Ravenna, Loup City, 
Bladen, Blue Hill, and Campbell, and has 
applied for permits in several other cities. 
Kansas Pipe Line and Gas Co. is reported 
to be planning service in Blaine, Elmont, 
Eudora, and other Kansas towns near the 
route of the carrier. Supply for the new 


Montana Power Co. 


VERY effort is being made to bring the 

Montana Power Co’s line from Cut Bank 
to Butte, Anaconda, Helena and Deer Lodge 
to completion by the early fall months, fol- 
lowing completion of a 37,000,000 cubic foot 
well in the Cut Bank area by L. B. O'Neil, 
who is carrying on a large scale drilling pro- 
gram in the interest of supplying this carrier. 
Four other gas wells are practically ready to 
be placed on production, assuring an adequate 
supply for the markets to be served. 


project will come from the Kansas Pipe 
Line system extending from Medicine Lodge 
fields to Grand Island, Neb. Laterals will 
be extended to and distribution systems con- 
structed in many markets not directly on the 
line. It is reported that A. M. Garber, field 
superintendent for Kansas Pipe Line, will 
headquarter at Kearney, and will have 
charge of reconditioning operations for his 
company. 


NorkTH CENTRAL Gas Co. LINE PROGRESS 


Work on the system of the North Central 
Gas Co. extending from a point near Cas- 
per, Wyo., to cities and towns in western 
Nebraska is progressing rapidly. Natural 
gas is now being served in Douglas, Wyo., 
and was expected to be-available in Glendo, 
Fort Laramie and Torrington before the end 
of July. Systems are onder construction in 
many Nebraska towns, » with completion 
scheduled for late July or early August. Late 
in July the company annourced that it will 
extend its system 100 miles ‘arther east, and 
will serve gas in Broadwater, Lewellen, 
Lisco, and Oshkosh, all in Nebraska; where 
franchises have been applied for. The pos- 
sibility is mentioned of also serving Keystone. 
North Central’s compressor station near Cas- 
per is complete, and will be placed in opera- 
tion early in August. It is expected that the 
entire section of the Stanolind line to be 
operated by North Central will be in opera- 
tion by the first of September. 


Assured Gas Supply 


Phoenix Utility Co., constructing the line 
for Montana Power Co., reports that the 
crews are working in double shifts. Over 200 
miles of 20-inch pipe comprise the line which 
traverses extremely mountainous country. 
Gas for these Montana markets will be odor- 
ized, six systems having been ordered for this 
purpose from Pacific Pipe &. Supply Co. of 
Los Angeles, Calif. 

Construction is practically completed on the 
line which will serve Livingston, Bozeman, 
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Red Lodge and other towns in the south 
western section of the state. Montana Power 
is constructing this new 115-mile, 10-inch 
carrier, and reports that gas will be used in 
some of these markets, notably Livingston 
and Bozeman about August 1. 

According to persistent press reports, plans 
are under way to extend the Cut Bank-Butte 
line through Idaho to southeastern Washing- 
ton and on to Portland, Ore. Reports state 
that Electric Bond and Share Co., parent 
organization of Montana Power, will con- 
struct the line. As proposed, the carrier 
would run through the Prosser area in Wash- 
ington, linking up with other natural gas 
interests in that area, and from there would 
extend through the Columbia River basin to 
connect up with the Willamette Valley sys- 
tem of the Portland Gas and Coke Co., also 
an Electric Bond & Share affiliate. 


Experiments on Pipe Corrosion 
by Canadian Western 


Interesting experiments are being conducted 
by the Canadian Western Natural Gas Light 
Heat & Power Co., Ltd. The company has 
buried lengths of pipe in cinder beds. Speci- 
mens were treated with various kinds of 
pipe paint and coverings and the whole will 
be thoroughly wetted and kept so for a year’s 
time. Sections of the experiment will be 
allowed to dry and then wetted to give the 
same effect as in actual use. 


Hugoton Gas Field Is 
Extended 20 Miles South 


The Hugoton gas field in Stevens and 
Morton Counties in Kansas and in Texas 
County, Okla., was extended about 20 miles 
southward early in July, with the bringing 
in of the Argus Production Co.’s well in 
that locale with an estimated production of 
10,000,000 cubic feet daily. 


Natural" Service at Coalinga 


Natural gas from Kettleman Hills field 
was turned into the mains of the city of Coa- 
linga, Calif., recently. The gas will be 
served by the city’s gas department. 


1931 Calendar 


August 


Southern California Meter Associa- 
tion—August 27, 1931. 


September | 


Pacific Coast Gas Association—38th 
Annual Convention, San _ Francisco, 
Calif., August 31 to September 5, 1931. 

Appliance Division, Manufacturers 


Section, American Gas Association— 
Detroit, Mich., September 17-18, 1931. 


October 


American Gas Association—13th An- 
nual Convention, Atlantic City, week 
of October 12, 1931. 

20th Annual Safety Congress and 
Exposition, Chicago, Ill., October 12- 
16, 1931. 


November 
American Petroleum Institute, Chi- 
cago, IIl., November 10-12, 1931. 


Third Annual Conference on Bt- 
tuminous Coal—Pittsburgh, Pa., No- 
vember 16-21, 1931. 
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Appliances are improving! Habits of living Ht 


are changing! As a result—domestic con- 


sumption is decreasing. The Gas Industry 


has turned to House Heating to overcome 


JANITROL 


this trend. 


Aggressive selling of House Heating equip- 
ment will not only offset this decrease but 
will build good will, increase domestic reve- 


nue, and yield rich merchandise profits. 


S°Surface Combustion 


SURFACE COMBUSTION CORPORATION SALES AND ENGINEERING SERVICE 
TOLEDO, OHIO. & IN PRINCIPAL CITIES 
Western Distributors—Natural Gas Equip nent, Inc.—Los Angeles—San Francisco 


Page 150 


Indicator Assembly 


This type of con- 
trol makes it ex- 
tremely convenient 
for the customer and 
never allows him to 
be out of gas and in- 
sures a service as 
constant and depend- 
able as any natural 
or manufactured gas 
company can offer 
their customers. 

The type “M” 
regulator is in reality 
a duplex regulator, 
reducing extremely 
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Liquid Petroleum 


Gas Regulators 


For Absolute Pressure Control 


of Bottled Gases 


Completed Installation 


high pressures encountered in the service cylinder when first in- 
stalled, to a uniform outlet pressure varying from three to six 
pounds, thereby enabling the secondary, or Type “B” regulator, 
to work under normal, reasonable conditions at all times, insur- 
ing uninterrupted service to the appliances without pressure 


fluctuations. 


Reliance Manufacturing Company 


ALHAMBRA, CALIFORNIA 
1000 Meridian Avenue 


Northwest Gas & Electric Equipment Co. 
Portland, Oregon 
Westcott & Greis, Inc. 
Tulsa, Oklahoma 


Isbell-Porter Co.., 
Newark, N. J. 
Westcott & Greis, Inc. 
Dallas, Texas 


Automatic control 
Two step regulation 


Indicates cylinder operat- 
ing 


Two cylinder operation 
for excessive demands 


Positive lockup 


Multiple cylinder installa- 
tions 
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Type M and B Regulator Assembly 
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Taking “Stargas” 
Out of the 
Specialty Class 


By J. Woopwarp MArTIN 


Sales Manager, Stargas Department, 
Lone Star Gas Company 


\’ TARGAS is commercially pure propane 
and is the trade name given to that 
fraction of natural gas that is produced, 

refined and compressed into steel drums by 
the Lone Star Gas Co. Its field of action is 
Texas and certain points in Southern Okla- 
homa. It is a gas service for those who live 
beyond practical reach of pipe lines. 

Why this type of gas service should be 
given a trade name by each of the companies 
producing such a gas is beyond the writer’s 
comprehension; it seems just as logical that 
each natural gas pipe line transmission com- 
pany should give its methane and ethane 
gas some trade name and that each manu- 
factured gas company should give some trade 
name to its particular carbon monoxide and 
hydrogen gas. Nevertheless, we, like all the 
rest, gave our drum gas service a trade name 
and immediately put it in the class of a 


liquid gas cabinet 
(pat. applied for), designed to reduce invest- 
ment and maintenance costs. 


Lone Star’s new Type L. S. 


A typical Texas crowd hears the story of drum 
gas service. In the “Stargas’ truck are gas 
lights, range, water heater, refrigerator, all 
operating without being connected to an out 


side supply of gas or water. 


brooder 
Midlothian, 


Texas, is mounted on the brooder house skids, 


serving a_ turkey 


Farms. 


installation 
Singleton 


This 


house at the 


moving with’ the house. Four brooder houses 


are served from one drum gas installation. 


specialty. We conducted the promotion and 
sale of this service, at first, as a_ highly 
specialized item and as a specialty it was con- 
sidered, not only by the consuming public 
but by almost our entire organization from 
top to bottom. The result was that neither 


our employees nor the public accepted it 
whole-heartedly. This condition, coupled 
with the general depressed conditions in 


Texas, was not conducive to a rapid develop- 
ment of the drum gas market. 

By the latter part of 1930 enough expe- 
rience data were available to substantiate the 
beliefs in the minds of members of the 
organization that Stargas, or drum gas, ser- 
vice could be put on the same basis as any 
other type of gas service, and at the begin- 
ning of 1931 this type of service was taken 
out of the specialized sales class and put 
down on a straight gas service basis. Those 
principals that were found to be fundamen- 
tally sound in the more conventional type of 
service were applied to drum gas service. 

Such fundamental principles involved the 
investment, on the part of the company, in 
the necessary equipment to provide adequate 
service to the drum gas customer in the 
invests in 


same manner that the company 
meters, regulators, mains, etc. to provide 
pipe line service. A_ small “installation 


charge” of a few dollars is required of each 
drum gas customer and covers his part of 


etroleum Gas Service 


\ fleet of ‘“‘Stargas’’ salesmen’s trucks. used 
by Community Natural Gas ( Den 
tions are made in the prospect's home 

long hose attached to a ‘“‘Stargas”’ 

tion mounted to the rear of each truck 


r “ee 


ee ee ee 


Close-up of hangers and drums of ‘“‘Stargas 
as applied to railway cars Smaller di 
above and behind the gas drums serve as e% 
pansion chambers to prevent liquid fr 

ing into distributing lines in 


the cost of actually setting up the equipment 
at his place. This charge might be compared 
to a “meter reconnect charge’ and covers 
the customer’s fair part of the cost of instal- 
ling the necessary equipment to render him 
service. It does not include any housepiping, 
etc. It is designed to make that customer 
who uses the service for only a short time, 
at any one location, and whose gas 
sumption at the particular location is insuth- 
cient to pay for the actual cost of making 
the installation, bear his fair part of this 
cost and enables the commodity charge to be 
kept as low as possible, thus eliminating the 
long-time or large consumer from “carrying” 
such non-revenue producing consumers. 

The rate for service consists of a 
charge’, similar to that required in pipe line 
service except that it is paid annually in 
advance, requiring only one billing a year; 
and a “commodity charge’’—the commodits 
charge being on a per drum basis and em- 
ploying a sliding scale rate; the more drums 
used each month, the cheaper the cost per 
drum becomes. 

Upon the application of these rates and the 
change from a specialty sales basis to a 
straight gas service basis, an immediate 
change was effected in the minds of the 
consuming public and the gas organizations. 
More confidence on the part of the consum- 

(Continued on Page 166) 
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The Original 
Petroleum Gas 
Regulator 


When the Liquefied Petroleum Gas 
industry was yet a pup, The Bas- 
tian-Blessing Company, sensing its 
possibilities, designed, engineered, 
fabricated and installed the orig- 
inal control equipment. Today’s 
wide acceptance of these units 
proves that planned products have 
a definite place. 


The Special Pressure Regulator il- 
lustrated is merely a refinement of 
the original, which we created for 
the then-beginning industry. 


The Rego Pressure Regulator is 
fool-proof ... it is easily and 
quickly installed . .. has a dia- 
phragm and seat immune to gas- 
attacks . . . and controls pressures 
perfectly. Models available for 
“wet” or “dry” gas. 


Separate Units—or a Complete 
Assembly of Manifold, Regulator, 
Seal, etc. 


Factory-tested assemblies, packed 
in substantial re-shipping cartons, 
solve the problem of installing con- 
trols “‘out on the job.” These as- 
semblies comprise Manifold, all 
Cylinder Connections, Two-way 
throw-over valve, Regulator, Mer- 
eury Seal and a supply of mer- 


cury. 

Vast data on merchan- 
dising and_ distribution 

available. Ask us any 


question. 


The Bastian-Blessing Company 


254 E. Ontario St. 
Chicago, Ill. 
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One of the insulated tank cars for commercial butane transportation, in use by Empire 
Oil and Refining Co.’s gasoline division. 


Five Butane Tank Cars for Empire 


HE gasoline division of the Empire 

Oil and Refining Company has pur- 

chased and placed in service five ICC 
Specification 104-A insulated tank cars for 
the transportation of liquefied commercial 
butane. These cars have several interesting 
features in which they vary from the ordi- 
nary Specification 104 insulated tank cars 
which are quite generally used for the ship- 
ment of natural gasoline in the petroleum in- 
dustry. 

The tank cars for the shipment of butane 
are of 11,000 gallons shell capacity each, 
whereas the general run of ordinary insu- 
lated tank cars are of 8,000 gallons capacity 
with the dome containing 3 to 4 per cent of 
the shell capacity in addition. The butane 
tank car has no dome and therefore the 
liquid product cannot be loaded shell full as 
the natural gasoline insulated tank car is, 
but must allow outage in the top of the shell 
for expansion of the product in transit. 
These 11,000-gallon tank cars usually con- 
tain 10,200 to 10,300 gallons net at 60 de- 
grees Fahrenheit when shipped. 

There are no bottom connections of any 
kind permitted in the shell butane tank car. 
As a result these cars cannot be unloaded bv 
gravity through the bottom as in the case of 
the natural gasoline insulated tank car. Bu- 
tane tank cars are loaded through connec- 
tions in the top, which are protected by the 
cast-steel or forged steel housing, which ap- 
pears at the top of the car and resembles the 
dome on the ordinary insulated tank car. 
Within this housing are two valves connected 
to pipes running to the bottom of the car 
which are used for handling the liquid in 
and out of the tank car. 

There also is another connection in the 
housing which goes into the vapor space at 
the top of the car for purposes of decreas- 
ing or increasing the pressure in the tank. 
A safety valve is within this housing which 
is set for 75 pounds per square inch popping 
pressure, as compared with the ordinary nat- 
ural gasoline insulated tank cars which have 
two safety valves set for 25 pounds per 
square inch popping pressure. A _ sliding 
tube gauge for gauging the depth of the 
liquid in the car, together with a thermome- 
ter well for obtaining the temperature of 
the contents, is also included within the 
housing at the top of the car. There are no 
other openings into the shell of the car at 
any point. 

To assist in transferring the product 
under some conditions, there are eight lines 
of steam coils placed against the shell of the 
car near the bottom which are used to fur- 
nish heat to the contents of the car and thus 


increase the pressure in the tank car. These 
coils are arranged in rectangular sections 
2 inches by 4 inches, with a steam connection 
into the coil extending from the bottom. The 
entire shell of the car is covered with 4 
inches of cork insulation except where the 
coils are attached to the car and there 2 
inches of cork are arnlied over the outside 
of the coils. Over this insulation is applied 
the usual %-inch steel jacket for protection 
of the insulating material. 

The tanks of the butane cars are built 
heavier, being “4¢ of an inch thick, and must 
stand a hydraulic test of 100 pounds per 
square inch, while the tank of the natural 
gasoline insulated car is required to pass a 
hydraulic test of only 75 pounds per square 
inch. 

These precautions are necessary due to the 
nature of the product shipped in these con- 
tainers. A commercial butane boils between 
12 and 30° above zero, having a specific 
gravity of liquid, compared with water, of 
approximately .576, or an A.P.I. gravity of 
approximately 114. As long as proper pres- 
sures are maintained on this product it re- 
mains in the liquid state, but immediately 
evaporates into a vapor or gas as soon as 
pressures are reduced. 


———— ee 


Plant at Walden, N. Y. to 
Get Under Way Shortly 


Hudson Valley Gas Corp., New York, 
plans to begin construction in a few weeks 
on a butane-air plant and distribution system 
at Walden, N. Y. The company is awaiting 
the approval of the Public Service Commis- 
sion of the plans for the plant, and of the 
franchise. 

The company also holds a franchise for 
the distribution of butane gas at Great Bar- 
rington, Mass., and plans to construct a plant 
there shortly, hoping to get it under way 
before the summer is over. 

A rate schedule for domestic consumers for 
both plants has been set up, with a mini- 
mum of $1 per month. The first 2,000 cubic 
feet will be sold at a rate of 20 cents per 
100, the next 3,000 cubic feet will sell at 
18 cents per 100. For all over 35,000 
cubic feet 10 cents per 100 will be charged. 


Madison, S. D., Scheduled for Service 


Madison, S. D., will soon be served with 
liquefied petroleum gas from a plant to be 
constructed immediately by Skelly Oil Co., 


Kansas City, Mo. 
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New Rate Schedules for Butane Service 


ATURAL Gas Corp. of California, 

Natural Gas Corp. of Oregon and Nat- 
ural Gas Corp. of Washington, have each 
filed in their respective territories, new rates 
for house heating and combination domestic 
schedule. The new rates are available on 
annual contract for residences, flats and 
apartments, under certain specified conditions. 


In California the new rates are available 
to consumers having permanently installed 
space heating equipment of approved types, 
aggregating 20,000 B.t.u. hourly burner 
capacity. Scheduled rates vary for the Nat- 
ural Gas Corp. of California in the different 
territories, the following applying in El 


Centro, Brawley and Calexico. 


.Bidgs. 


Welded Vessels 


WELDED BUTANE RECEIVERS 


IGGS Welded Butane Receivers 

effect a real economy by elimi- 
nating the maintenance trouble and 
expense usually encountered under 
severe working conditions. The Biggs 
weld is ductile, uniform, and stronger 
than the plate itself. Data upon 
request. 


> THE BIGGS BOILER 


* 


WORKS CO., Akron, Ohio 
we 


Domestic Heating Service: 


Available, upon application, for the heating of resi- 
dences, alone or in combination with other domestic 
service through the same meter. 


Rate: 
Service Charge, per meter per month: $1.00. 
Commodity Charge (to be added to service charge): 
First 1,000 cu. {t. per meter per mo. 17.5c per 100 cu. ft. 
Next 2,000 cu. ft. per meter per mo. 15.0c per 100 cu. ft. 
Next 2,000 cu. {t. per meter per mo. 10.0c per 100 cu. ft. 
Over 5,000 cu. ft. per meter per mo. 9.0c per 100 cu. ft. 


Special Conditions: 


1. This schedule is available only on annual con- 
tract. 
2. This schedule is available only to _ residences, 


flats, and apartments having permanently installed 
space heating equipment of approved types, aggregat 
ing 20,000 B.t.u. hourly burner capacity. 


Connelly Iron Sponge & 
Governor Company 


Automatic Balance 
District . 
High or Low | 
Pressure i | 
Back Pressure 
Valves 


Photometers Testers 2s 


Siphon Pressure 
Gauges 
Telemetric Gauges 


Street Dep’t 
Requisites 
Lockwood Safety 

Valves 
Gas Works 
ment 
Gas Screens 
| Gas Tape 
Combination Valve 
Caloroptic Calori- 
meter 
| Counter-Balance 
Man Hole Cover 
Safety-Syphon Seal 


Equip- 


The Caloroptic 


A Direct Reading 
Calorimeter 


Write for Bulletins 


ELIZABETH NEW YORK 
CHICAGO 


LEADERS IN 


AIR BUTANE 
DEVELOPMENT ON THE 
PACIFIC COAST 


NATURAL GAS CORPORATION OF CALIFORNIA 
NATURAL GAS CORPORATION OF WASHINGTON 
NATURAL GAS CORPORATION OF OREGON 


San Francisco and Portland 


WESTERN GAS 


In the territories served by Natural Gas 
Corp’s of Oregon and Washington, the new 
rates are applicable where the consumer in- 
stalls and uses both a gas range and an auto- 
matic gas fired water heater or space heating 
equipment of approved type aggregating not 
less than 20,000 B.t.u. hourly burner capacity. 
Following is the new rate as applied in Ore- 
gon and Washington. 


Special Domestic Combination Rate: 


Available, upon 
in accordance with the 
below. 


consumers 
forth 


ipplication, to domestic 


special conditions set 


Rate: 
First 300 cu.ft. or less per meter per month, $1 50. 
Next 1,700 cu. ft. per meter per mo. 17.5c per 100 cu. ft. 
Next 3.000 cu. ft. per meter per mo. 10.0c per 100 cu. ft. 
Over 5,000 cu. ft. per meter per mo. 9.0c per 100 cu, ft. 
Special Conditions: 


1. This rate is available only on annual contract. 


2. This rate is available to individual residences, 
flats and apartments, when consumer installs and uses 
both gas range and automatic yas fired water heater. 


Space heating equipment of approved types, aggregating 
not less than 20,000 B.t.u. hourly burner capacity, may 
be installed in lieu of automatic water heater to qual- 
ify for this rate. 


Special auxiliary househeating and water 
heater campaigns were inaugurated with the 
filing of these rates schedules, which became 
effective July 10 in California, on July 15 
in Washington, and August 1 in Oregon. 


Butane Service for 
Canajoharie, August 15 


AS service will begin at Canajoharie, 

N. Y., about August 15. The dis- 
tribution system is completed, laterals almost 
entirely installed and the butane mixing 
plant is nearly ready. Palatine Bricge will 
be served from the same plant. 


The building is about 30 feet square, of 
brick construction, and is in two sections— 
one containing the vaporizers, mixers and 
compressors and the other, the heating 
equipment and electrical apparatus. The 
plant is being erected by the New York 
Power and Light Corp. of Albany, N. Y. 

Some difficulty was encountered in laying 
mains and service pipes in the West Hill 
section because of the rock which appeared 


about a foot below the surface soil. Since 
the pipes are laid about two feet under- 
ground, about a foot of rock excavation 


throughout the area was necessary. 

The plant has a capacity of 9000 cubic 
feet per hour. Duplicate equipment in va- 
porizers, mixers and compressors is _ pro- 
vided, so as to meet emergency conditions 
in case of failure of the equipment. The 
plant is so constructed that in case of fail- 
ure of either machine, the other automati- 
cally comes into operation. 

From the plant, a 6-inch pipe line has 
been built through the village business sec- 
tion and north to Palatine Bridge, crossing 
the Mohawk River. Two-inch mains have 
been extended throughout the remainder of 
the village to supply the customers. Auto- 
matic regulators have been installed on each 
lateral to further reduce the pressure. 


West Coast Gas and Fue! Asks 
Permit to Buy Butane System 


West Coast Gas and Fuel Co., San Fran- 
cisco, Calif., has asked permission of the 
California Railroad Commission to purchase 
4 butane gas system owned by Natural Gas 
Corp. of Calif., and install straight natural 
gas service at Benicia, Cordelia, Dixon, Fair- 
child, Suisun, Winters and Vacaville. 


August, 1931 


Construction Now Begun on 
Las Vegas Butane Plant 


Construction is under way on a central 
butane plant and distribution system at Las 
Vegas, Nev., a city of about 3,000 population. 
Franchise for the distribution of the gas is 
held by Lang Transportation Co., Los An- 
geles, and that company is also constructing 
the plant and system. Undiluted butane will 
be served through a low pressure distribution 
system, on which construction was begun 
July 14. 

Nevada Gas Co. 
operate the plant. 

F. A. Hough, research engineer for South- 
ern Counties Gas Co., Los Angeles, designed 
the plant and distribution system, which will 
be placed in operation about the middle of 
October, at which time the company expects 
to have about 1,000 meters installed. 

Application has been filed with the United 
States Government by the Nevada Gas Co., 
for service of butane in Boulder City, 
Nevada. 


has been formed to 


Recipe Booklet Points Way to 
Obtain Appliance Efficiency 


Interest is being taken throughout the terri- 
tory served by Natural Gas Corp. of Califor- 
nia, Natural Gas Corp. of Oregon and Nat- 
ural Gas Corp. of Washington in a “Recipe 
and Hints for the Home” booklet which has 
just been published by these companies. The 
booklet contains new recipes, together with 
information concerning the proper care of 
gas appliances and ways and means for ob- 
taining maximum efhciency from their use. 

These booklets are being used by the sales- 
men and the Home Service Department, and 
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are made to tie in with the regular weekly 
newspaper column conducted by the Home 
Service demonstrator in the territories served 
by these three companies. 

Due to the fact that gas is a new fuel to 
practically all consumers in these communi- 
ties, educational work is being carried on by 
the trio of Natural Gas Corporations, and 
these booklets were designed to help in this 
program of development. 


Ocean City Plant Put in Operation 
By Eastern Shore Gas Co. 


The butane plant of the Eastern Shore 
Gas Co., at Ocean City, Md., was completed 
early in July. Construction operations have 
been started in Berlin, where a distribution 
system is being built. Berlin will be served 
from the Ocean City plant. 


A cooking school was held by the company 
at Ocean City July 7 to 10, during which 
gas appliances were demonstrated to the 
townspeople. Eastern Shore Gas Co., head- 
quarters at Pocomoke City, Md., where a 
butane distributing plant was also completed 
recently. The company reports that at least 
100 meters will be installed there by Aug. 10. 


Vergas Grants Permit to 
Detroit Lakes Gas Co. 


Detroit Lakes Gas Co., Detroit Lakes, 
Minn., a subsidiary of Municipalities Gas 
Corp., has been granted a franchise for the 
service of gas in the village of Vergas. The 
town will be served with undiluted propane 
gas at 2550 B.t.u. Installation of the system 
has already been started. 


Florida Gas Company Completes 
Butane Plant at Eustis, Fla. 


The Florida Gas Co., a Moody-Seagraves 
organization, has brought to completion the 
butane gas plant at Eustis, Fla., which will 
supply gas to Eustis, Umatilla, Mount Dora 
and probably other nearby towns. Distribu- 
tion plants are now in the process of con- 
struction, with the probable time for serving 
the cities being set for early August. 

Construction work in connection with the 
plant is being handled by the Gas Engineer- 
ing Co. of Trenton, N.J., an affiliated or- 
ganization. The towns of Plant City and 
Wauchula are also under franchise to the 
Florida Gas Co. 

A. C. Howard ts manager of the Florida 
Gas Co. and George B. Sheppard, engineer. 
E. N. Joseph is manager of the Gas Engi- 
neering Co. at Trenton. New York head 
quarters of the organization are at 122 
Greenwich St. 


Skelly Oil Co. Building Plants 
At De Witt and Anamosa 


Skelly Oil Co., Tulsa, Okla., has beer 
granted the franchise and expects to begin 
construction of a butane plant in De Witt, 
lowa, this summer, according to recent re- 
ports from the press. The company is also 
reported to be planning construction of a 
plant at Anamosa. 


J. H. Dunbar Manager at Camas 


Natural Corp. of Washington has 
Dunbar as manager for the 
Camas, taking the place left 
resignation of J. E. Plaisted. 


(;as 


appointed J. H. 
company at 
vacant by the 


STANDARD OIL COMPANY 


STANDARD OIL COMPANY 
OF CALIFORNIA 


Announces 


BU-GAS 


A COMMERCIAL BUTANE OF 
EXCEPTIONAL 


The high calorific value of Bu-Gas and its 
comparatively low vapor pressure result in 
economical storage and adapt it particularly— 


FOR GAS MANUFACTURE OR ENRICHMENT. 
—FOR PEAK LOAD PRODUCTION 


Any Standard Oil Representative will 


gladly furnish full information. 


PURITY 


OF CALIFORNIA 
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Butane-Air Gas Service in the 


Pacific Northwest 


By A. E. STRONG 


General Manager 
Natural Gas Corporation of Oregon 
Natural Gas Corporation of Washington 


HE plants of the Natural Gas Corpor- 

ation of Oregon and the Natural Gas 

Corporation of Washington are de- 
signed to produce carbureted gas with a heat- 
ing value of 550 B.t.u. per cubic foot, ob- 
tained by mixing the vapor of liquefied petro- 
leum gas with the required amount of air. 
The equipment used for this purpose consists 
mainly of: (1) Liquid Pressure Storage, (2) 
Means of Vaporization, (3) Mixing and 
Compression Equipment (4) Plant Control 
Equipment and (5) Finished Gas Storage. 


The liquid storage tank consists of riveted 
cylindrical tanks, with hemispherical heads, 
supported on concrete piers, by means of 
stiff girth supports. The tanks are designed 
for a working pressure of 200 pounds per 
square inch and built in accordance with the 
A.S.M.E. boiler construction code. Since the 
climatic conditions in the entire territory are 
subject to considerable variations, the liquid 
storage tanks in the colder climates are in- 
sulated. Insulation in the warmer climates 
is also desirable to prevent extremely high 
vapor pressures during the summer season. 
Extreme variation in vapor pressure should 
be prevented for the purpose of insuring 
more uniform operating conditions. Under 
the present method of operation, the neces- 
sary heat in-put for vaporization during cold 
weather is controlled by pressure conditions 
in the liquid storage tanks. 


Vaporization 


A portion of the heat of vaporization is 
supplied by a heat exchanger underneath the 
liquid storage tank, through which the hot 
compressed gas passes on its way to the 
storage holder. This, however, is not 
always sufhcient and in addition thereto an 
electric heater is installed, which is operated 
entirely by pressure within the storage tank. 
Auxiliary vaporizing equipment has been in- 
stalled on some of the recent plants, what is 
known as a “bubbling” system being used. 
This consists of the passage of the finished 
gas through the liquid in the storage tank. 
and by means of agitation promotes vapor- 
ization. This system is also automatic and 
is controlled by the pressure in the storage 
tank. With these three means of vaporization. 
a constant supply of vapor is assured at all 
times. The vapor, upon entering the plant, 
is reduced in three successive states to ap- 
proximately 6-inch water column pressure. 
It then passes through a regulating valve 
controlled by the automatic controller to the 
compressor, where it is mixed with a con- 
stant supply of air and compressed in this 
storage holder. 


Compression Equipment 


The compression equipment for each plant 
consists of one gas compressor driven by an 
electric motor, equipped with texrope drive. 
The compressor is also equipped with auto- 
matic unloader for starting purposes. The 
motor is of the explosion-proof type fully 
enclosed and built in accordance with the 


specifications of the National Board of Fire 
Underwriters. 

The plant is designed for entirely auto- 
matic operation, requiring only occasional 
attendance of the operator, and ordinary 
maintenance. Normal starting and stopping 
operations of the main compressor unit are 
initiated by a contacting pressure gauge on 
the finished gas storage tank. When the pres- 
sure of the stored gas reaches a given lower 
value, the solenoid valve on the butane vapor 
supply is energized, thereby building up a 
pressure in the vapor surge tank located in 
front of the motor-operated control valve; at 
the same time, the solenoid valve on the air 
intake also opens. After the compressor has 
come up to speed, the mixed gas begins to 
flow into the finished gas storage tank. 


Calorimeter Control 


Simultaneous with these operations, the 
quick acting control unit is started and a 
continuous gas sample, received from the 
discharge line of the compressor, is burned 
under constant pressure and temperature con- 
ditions. The control unit is adjusted so that 
the normal B.t.u. value of the finished gas 
will cause no movement of the motor-oper- 
ated control valve on the butane supply line. 
However, in event the B.t.u. value of the 
mixed gas should deviate from normal, 
periodic contacts are made and current im- 
pulses transmitted to the motor-operated valve 
by means of an interrupted device. Each 
current impulse will move this valve by a 
small amount. The interrupter device is so 
timed as to allow the corrected flow of 
butane and the corresponding change in the 
B.t.u. value of the air-gas mixture to become 
active on the control unit before a new 
current impulse is released; thereby “hunt- 
ing’ is avoided. The motor-operated valve 
thus continues to correct the rate of butane 
flow in small steps, until the mixture again 
reaches its normal B.t,u. value. 


The calorimeter control unit, together with 
the switchboard and the control panel, is 
located in a room separated from the com- 
pressor room by means of a gas-tight wall. 
In order to accelerate the flow of the mixed 
gas sample, the calorimeter control unit is 
equipped with a bleeding burner, which also 
tends to equalize the pressure conditions of 
the control burner. 


When the pressure in the finished gas stor- 
age tank reaches a maximum value of about 
75 pounds per square inch, a contacting pres- 
sure gauge initiates the stopping operations 
of the compressor, at the same time de-ener- 
gizing and closing the solenoid valves in the 
butane supply line and the air intake line. 
Simultaneously the calorimeter control unit 
is also shut down automatically, the motor- 
operated control valve being left in a posi- 
tion occupied immediately before shutting 
down operations. 

In case of power failure, the entire plant 
shuts down as a normal operation until ser- 
vice is restored and normal operation is re- 
sumed. Should the power supply fail while 


the plant is in operation, no action will take 
place upon restoration of service unless the 
pressure in the finished gas storage tanks in 
the meantime has reached a low enough value 
to start the plant as a normal operation. 


WESTERN GAS 


Ws X 
[ eee butane air gas serv- | 
| ace is less than one year old | 
in Oregon and Washington, the 
following description of Natural 
Gas Corp. plants, personnel organ- 
ization, and introductory survey 
methods contains valuable informa- 
tion for operators in this field. 
Natural Gas Corp. of Oregon and 
Washington serve some 10 com- 
munities in the two states. Mr. 
Strong's discussion was given be- 
fore the Northern Regional Con- | 
ference of the Pacific Coast Gas | 
Association, held in June at Ta- | 


| coma, Wash —EDITOR. | 


Safety Provisions 


Safety devices will prevent an explosive 
mixture of the carbureted gas or too rich a 
mixture of the carbureted gas from entering 
the system. The higher explosive limit of 
the butane-air mixture is reached when the 
proportion of butane drops to about 7 per 
cent of the tota! mixture, which may occur in 
the event of failing butane supply or clog- 
ging of the butane supply line. Too rich a 
mixture may be produced by clogging of the 
air line. In order to guard against such pos- 
sibilities the motor-operated butterfly valve 
is provided with limit switches. Under nor- 
mal operation, the butterfly valve maintains 
a medium position. In the event of a failure 
of butane vapor supply the butterfly valve 
would gradually reach a wide-open position, 
thereby operating a limit switch and shutting 
the plant down. In the event of a failure of 
air supply, the butterfly valve would grad- 
ually reach a closed position, thereby shut- 
ting down the plant by means of another 
limit switch. The plant then has to be 
started by hand after the source of trouble 
is eliminated. 

The plant is also protected against a low 
liquid level in the butane storage tank by 
means of a Mercoid valve, which will shut 
down the entire plant when the liquid level 
drops below a minimum elevation. Starting 
of the plant cannot be resumed until the 
liquid butane supply has been replenished 
and the relay has been reset by hand. This 
protection is desirable to prevent overheating 
of the electric heating surfaces. Shutting 
down of the plant due to low liquid level or 
due to failure of vapor supply also initiates 
operation of an alarm system. 


Distribution System 


The distribution system consists of welded 
steel pipe with protective coating. The sys- 
tem is given a pressure test of 80 pounds 
per square inch before being put into oper- 
ation. The normal operating distribution 
pressure is at present 5 pounds, which can 
be increased to supply additional capacity at 
a later date as the demand increases. Indi- 
vidual house regulators are installed in order 
to reduce the pressure to ordinary operating 
pressure for the appliances. 

In general, operation of the plants and dis- 
tribution system has been satisfactory. No 
particular trouble has occurred and rather 
consistent B.t.u. gas has been supplied. How- 
ever, more experience will be required in- 
order to determine whether or not the con- 


(Continued on Page 168) 
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The world moves—a dizzy pace. Dull, indeed, is that 
day’s sun which does not rise on a new man-made 
miracle. It’s the tempo of the times—attuned to modern 
demands for speed, for ease and comfort. 

Western gas utilities meet these new-day demands 
with modern gas service. The new gas ranges are effi- 
cient and economical. Gas fired refrigerators are quiet 
and safe. The New Peerless Super-Section Gas Boiler 
is completely automatic and absolutely noiseless in 
operation. 

Exclusive Peerless features, that insure maximum 
heating efficiency and lowest cost, bring surest appre- 
ciation of gas service in step with the times. 


9. AUTOMATIC GAS SUPPLY 
VALVE 
Operation of all controls cen- 
tered in its action 

10. THERMOSTATIC SAFETY 
PILOT 
If gas supply fails for anv 
reason at all, shuts off all gas, 
including Pilots. 

ll. HIGH WATER TEMPERA 
TURE CUT-OFF 
Cuts off gas supply in case of 
excessive water temperature 


1. THE PEERLESS PATENTED 
WATER TUBE SUPER- 
SECTION 
Most efficient type of construc- 
tion, used in large industrial in- 
stallations— 

Proven and accepted by best en- 
gineering authorities. 


2. BEADED GAS-TIGHT METAL 


TO METAL JOINTS "er: eg 
Counteract effects of rust collect- On Steam Boiler: Low Water 
ing between section surfaces. Line Safety Cut-Off—cuts off 
ss : : dale . gas if water line falls below 
3. CLEAN-OUT DOORS iin Cal 
Provide easy access to flues for Throttle Control—operates 
cleaning heat absorbing sur- low pressures, keeping even 
faces. steam pressure and _= steady 
4 BURNERS water line. 
; histone 12. COMBINATION ALTITUDE 


GAUGE AND THER 
MOMETER 


On Steam Boiler: Steam Pre 


Of most advanced design—raised 

port—center tapp ved type. Ven- 
turi mixing tube and patented R 
mixers produce efficient semi- a Min sit Gtemdens  B 
bunsen flame, with absolutely SEAT askew valve 


quiet shut-off, é coe, ; t aha) see é3 13 PATENTED MIXE RS 
5. DRAFT DIVERTER . | \ : Caines tmiietion of ech 


Latest type—prevents either ex- air for most efficient 


cessive drafts or down drafts tion 
from affecting proper combus- 4. JACKET 
tion. Aluminum alloy coated 
6. GAS PRESSURE REGULATOR ; a oe nes toughness 
tee] ith non-corrosive p 
Maintains constant steady gas gape gale . OF Le 
pressure erties ot aluminum. Haked 
1 as hit enamel finish in_ choice 
7. HAND VALVE colors 
Provides manually operated con- 1S INSU 7 \TIO N 
trol of fuel supply. By ler 1s com ttely encase 1, 
1 all « wager > Ty » I 
and ; des, with he ' 
8. GAS SUPPLY LINE pal Ne we 
conse ing spestocell 


mple size permits unrestricted 
input of gas. 


Super Fire Felt. 


Representatives for Representatives for 
Southern California North Cal.. Ore.. and Wash 


SAMUEL G FYFE THE PEERLESS HEATER COMPANY T. G. ARROWSMITH CO. 
<a Bldg., Figueroa at 5th BOYERTOWN PENNA. 661 Howard Street 


Los Angeles, Calif. San Francisco, Calif. 


* NOP VEERLESS “4254” 


MEASUREMENT 


on( CONTROL 


The Industrial Application of Meters 


HE meter has a very important func- 

tion to perform in our business. It is 

through this device that we buy and 
likewise sell natural gas. In speaking of 
meter application we will confine our re- 
marks to those meters designed and used to 
measure natural gas. We all know of many 
other applications of different types of meters, 
ranging from rope 
to water. iy? Li 

In looking over 7 

the roster of this 
Association we no- 
tice there are en- 
tered a number of 
names of men asso- 
ciated with the oil 
industry. ‘The con- 
nection of an indus- 
trial gas sales de- 
partment with oil 
meters is rather 
limited, but every 
once in a while we 
do run across a fuel 
user who might pos- 
sibly be a very good 
customer of ours except for the fact that he is 
burning oil. In such cases we promptly set 
an oil meter (of which we have several) and 
run an ethciency test to determine how great 
the saving will be in changing said customer 
to natural gas. However, when we replace 
an oil customer we have to buy more natural 
gas from the oil companies, and I understand 
the oil companies would rather ship oil any- 
So after all we operate on a friendly 


E. M. De Remer 


way. 
basis. 

The present discussion will deal with the 
application of industrial meters with partic- 
ular reference to the part played by rate 
structures in determining the conditions under 
which industrial meters operate, as deter- 
mined by rate structure, location, and the 
customer's desires. 


By E. M. DEREMER 


Southern California Gas Gompany* 


Rate Schedules 


Rate schedules have to do with meter ap- 
plications in several ways. To illustrate, we 
have day and night rates (6 A. M.—6 P. M. 
at ‘‘x” cents per M.c.f.) and (6 P.M.—6 A.M. 
at “‘y’ cents per M.c.f.). This means that the 
meter must be read twice daily, at 6 A.M. 
and at 6 P.M. In the case of an orifice 
meter this is accomplished by dividing the 
chart into 12-hour periods beginning and end- 
ing at 6 o'clock. With a positive displace- 
ment type meter this is solved by adding a 
recording volumetric gauge to the meter set- 
up, or by having a man read the meter at 
6 A.M. and 6 P.M. The latter method is 
not practical. 


Also we might add that in some schedules 
the gas rate (cents per M.c.f.) varies with the 
amount used during the 30-day month, in our 
so-called off-peak block rate structures. For 
instance, a typical rate might list the first 
10,000 M.c.f. at “a” cents per M.c.f. and the 
next 20,000 M.c.f. at “b” cents per M.c.f. in 
the day time and “c”’ cents per M.c.f. at night; 
then all over this amount (30,000 M.c.f.) at 
“x” cents per M.c.f. daytime and “y” cents 
per M.c.f. at night. This further complicates 
metering and reading, as the gas used in the 
day and night hours is split up. Also the 
amount used during the 30-day period is 
divided into two or three parts. 

The economic reason for having rates like 
these is more or less obvious and I believe it 
will be unnecessary to enter into a discussion 
of rates at this time. Let us take it for 
granted that we have to have various rates 


and be contented to measure the gas cor- 
rectly. ; 
*Presented before the Southern California Meter 


Association, July 23. 1931 


July Meeting Opens New S. C. M. A. Year 


GOOD attendance of Southern Califor- 

nia Meter Association members greeted 
the organization’s new ofhcers in the first 
meeting of the fiscal year, held July 23 at 
the Breakers Hotel, Long Beach, Calif. P. 
W. Hill, president-elect, called the meeting 
to order following the dinner, and a _ pro- 
gram made up of a paper on “Industrial 
Application of Gas Meters,” and a general 
discussion on orifice discs, was conducted. 
H. M. Dwight, this year’s program commit- 
tee chairman, introduced speakers and di- 
rected discussion. 

E. M. DeRemer of the Southern California 
Gas Co. delivered the paper on _ industrial 
application of meters, this discussion appear- 
ing in the current issue. Introducing the 
subject of orifice discs, Gordon Greene of 
the Associated Oil Co. exhibited and dis- 


cussed a new type disc which he has devel- 
oped, and a number of other innovations in 
orifice plates and fittings were described by 
others in the general discussion which con- 
cluded the meeting. 

The S. C. M. A. Handbook, an important 
project of the Association, is showing fine 
progress, with many orders in hand for 
copies. R. F. Angell, who heads the com- 
mittee in charge of preparing the Handbook 
gave a progress report at the July meeting, 
and stated that all requests for copies were 
being filled in the order received, as quickly 


as the books could be assembled. Anyone 
interested in these measurement reference 
books may communicate with the Southern 
California Meter Association at Box 1100, 


Station C, Los Angeles, Calif. 


The next way in which rates affect meter- 
ing 1s that certain of our rates apply only to 
certain classes of industrial application, and 
consequently must be metered in combination, 
or in some cases separately. In addition to 
the domestic rates with which we are all 
familiar we have several industrial rates of 
which the following are typical. 

Rate No. 1: Applies only to essential uses 
such as the preparation of food products or 
heat treatment of metals—uses not dependent 
on atmospheric conditions and not protected 
by stand-by fuel or equipment. This rate is 
based on 720 hours per month operation and 
the maximum cubic feet per month is de- 
termined by multiplying the average demand 
by 720. The rate is used in combination with 
any other industrial schedule and is metered 
in combination. For example, the glass in- 
dustry has an essential use for gas in firing 
the boots, and a surplus or industrial use for 
gas in firing the tank. 

Rate No. 2: This rate is a commercial 
schedule and applies only to low pressure 
steam boilers and central heating plants. This 
must be metered separately, as the require- 
ment varies with the season of the year and 
is dependent on atmospheric conditions. 

Rate No. 3: This schedule applies only to 
internal combustion engines, small high pres- 
sufe steam boilers, dryers and other applica- 
tions not dependent on atmospheric condi- 
tions. At the same time it is a surplus gas 
rate and is subject to shut-off; however, it 
carries priority over Rates No. 4 and No. 5. 


A vertical orifice meter set-up, necessi- 
tated by lack of ground space. 
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This rate may be combined with Rate No. 1 
and is not combined with any other rate, all 
of the gas being measured through the same 
meter set. 


Rate No. 4: This rate applies to the ce- 
ramic industry, high pressure boilers, large 
sand driers, oil stills, etc. It is a surplus gas 
rate and carries a minimum of approximately 
4,000 M.c.f (a higher minimum and lower 
rate than Rates No. 1, 2, and 3, and carrying 
priority over Rate No. 5). This rate may be 
combined with rate No. 1 and no other. 


Rate No. 5: This rate applies to station- 
ary high pressure steam boilers and oil stills, 
is a surplus gas rate and bears the brunt of 
the necessary winter shut-offs. Also it carries 
a high minimum of approximately 10,000 
M.c.f. per month. (A higher minimum than 
Rate No. 3 and a lower rate per cubic foot.) 
This rate may be combined with Rate No. 1 
and no other. 

Now let us see how these various rates af- 
fect the measurement situation. I believe the 
simplest way to explain this is to take a few 
typical examples. 


Industry (A): This industrial consists of 
an ofhce, a heat treating department, a gas 
engine electric generating unit, and a large 
high pressure steam generating plant. It is 
obvious, then, if the above rate schedules are 
to be honored that this industry must be 


An up-to-date and compact positive dis- 
placement meter set-up. 


served through several meters. To be more 
specific, there will be first a domestic meter 
on domestic rate for the office; second, an in- 
dustrial meter on Rate No. 3 for the internal 
combustion engine; and third, a surplus in- 
dustrial meter on Rate No. 4 or 5 for the 
steam generating plant. The heat treating 
department will be served by Schedule No. 1 
in combination with the second or third meter 
set-up, depending on the consumer’s conveni- 
ence. ‘This industrial consumer would then 
by necessity have three separate and different 
sized meters, in order to satisfy everyone con- 
cerned. 


Industry (B): This industrial consists of 
an office and laboratory, a large high pres- 
sure steam generating plant, and a large 
glass tank. This customer may have two or 
three meters depending on operating condi- 
tions, explained as follows: First, there will 
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Positive displacement 


meter set-up, measuring gas consumed by a modern creamery at 


Hanford, Calif. 


Typical orifice meter set-up, operating on the industrial load of a railway consumer. 


be a domestic meter to serve the ofhce and 
laboratory. The dificulty comes when we 
try to arrange a meter or combination of 


meters to serve the high pressure boiler and 
the glass tank. The arrangement will prob- 
ably be a second or master meter operating 
on Schedule No. 4, and a third or sub-meter 
serving the glass tank or the boiler from the 
house line of the master meter, the object be- 
ing to serve the boiler and glass tank on one 
Schedule until the operating conditions are 
such that the boiler fuel consumption will be 
large enough to carry the Rate No. 5. Then, 
assuming the boiler to be operating on the 
sub-meter, the master meter will operate on 
Rate No. + and the sub-meter will be changed 
in name to a main meter operating on Rate 
No. 5, the consumption on the Rate No. 5 
subtracted from the master meter and the 
two billed separately. In the meantime the 
sub-meter will be rented to the customer to 
use as he sees fit, probably for accounting 
purposes. 


The applications of rates is sometimes 
complicated, as illustrated by these two exam- 
ples. However, the majority of industrial 
meter set-ups are rather simple, consisting of 
a domestic meter and an industrial set-up. 
Even these problems can be complicated by 
location and the customer’s architectural am- 
bitions, for somehow or other a gas meter 
set-up is not an object of beauty except to 
the eyes of a dyed-in-the-wool gas man. 


The location of a meter many times de- 
termines the type of meter that must be used 
in measuring industrial gas. For instance, 
when a long and narrow space is available, 
the obvious thing to do is to install an orifice 
meter. When the only space available is 
cubical and limited, the displacement type of 
meter works out to our mutual advantage. 


We have industrial meters located in drive- 
ways, in boiler rooms, several floor levels be- 
low ground, or on roofs—in fact, in every 
place imaginable, and we spend much effort 
in making the set-ups neat and attractive. 


—_ 


Mark Hardie Goes to Helena 
for Phoenix Utility Co. 


Mark Antonio. 
was 


Par- 


Hardie, formerly at San 
Texas, with the United organization, 
recently transferred to assist H. W. 
malee, engineer for the Phoenix Utility Co. 
Mr. Hardie will act as superintendent of 
measurement at Helena. Phoenix Utility Co. 
is constructing the 20-inch carrier from Cut 
Bank field to Butte, Helena, and Anaconda. 


Valuable Data in P.C.G.A. 


Committee Reports 


NUMBER of the Pacific Coast 

Gas Association committee re- 
ports appearing in other pages of this 
issue will be of special interest to 
readers of the “Measurement and Con- 
trol” department of Western Gas. 
Among these are the reports on “In- 
struments and Controllers in Gas Man- 
ufacture,” by J. K. Lehman (Page 50) ; 
on “Terminal Station Piping and 
Design” by M. J. Cereghino, (Page 
81); “Governor and Regulator Capa- 
cities’ by H. S. Harris (Page 132) ; 
and “‘Demestic Meters” by H. M. 
Crawford, (Page 141). 
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Mazda Lamp Works Costs Down 


The cost of gas in lamp making (Mazda Lamps) 
has been reduced to approximately fifty per cent of 
the cost of the artificial gas. 

H. H. BARROWS, Manager, 
General Electric Company, 
Oakland. 


sed sith Tf, . f mi 


Natural Gas has meant for us a saving in fuel costs 
of about fifty per cent. 
D. A. DRISCOLL, 
Planters Nut and Chocolate Company, 
San Francisco. 


fakery Makes Big Cut 


We have cut our costs nearly one-half by the use 


of Natural Gas. 
M. N. JACKSON, Manager, 
Continental Baking Company, 
San Francisco. 
x Card for Industries 
Natural Gas should be a drawing card for industries 
to Northern California. We find it quite an item of 
saving in the manufacture of our various products. 
KARL F. SCHUSTER, 
Cereal Products Refining Corporation, 
San Francisco. 


i fd osts Lesa Than Halt} 


Our fuel costs with the new Natural Gas are less 
than half of what they were previously. 
A. L. SMITH, 
The Sherwin-Williams Company, 
Oakland. 


ent Lowers ¢ Oonsurniption 


The increase in heat content of the new gas over 
the original manufactured gas has resulted in a 
marked reduction in our gas consumption. 

T. C. STUART, 
National Carbon Company, Inc., 
San Francisco. 
90 tuft 


Natural Gas has cut down our gas bills nearly fifty 
per cent and we are more than pleased with the 


change. 
THE JONES-THIERBACH COMPANY, 
Coffee, Tea, Spices, 
San Francisco. 
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Jobbers Profit 


The advent of Natural Gas into Pacific Gas and 
Electric Company territory has created a new era of 
industrial development. Manufacturers and jobbers 
are realizing an unprecedented increase in the sale 
of burners, boilers, piping, control valves, thermo- 


stats, etc. 


Industrial leaders have found in Natural Gas the 
low priced fuel which has long been the outstanding 


need of this territory. 


Positive heat control, cleanliness, and conven- 
ierce.of Natural Gas are factors which have con- 
tributed also to the rapidly increasing use of gas- 


fired equipment in Northern California industries. 


The few testimonials possible to reproduce here 
are typically indicative of the true significance and 
importance of Natural Gas to manufacturers and job- 


bers in the San Francisco Metropolitan Bay Area. 


Representatives attending the Pacific Coast Gas 
Association Convention should visit the giant indus- 
tries mentioned here. Avail yourselves of this oppor- 


tunity to see Natural Gas at Work. 
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ealers 
rofit 


Following the advent of Natural Gas into Northern 


California a vast new market for gas-fired appliances }4 


hot mye Person was created. hot water washes 
— ‘ ers -— away your troubles 
or pleasure! ... quickly and easily 


TS EASY to finish the housework in a jiffy when - 
here bund ly of hot water. Each : ~ ° 7 
pe gnc getig «scene «o,f ager ance manufacturers, jobbers and dealers—is essential hot water more than ever. You can keep things | 


day you save countless minutes. Each weck there are . 
sweet and fragrant easier because you do not wan 


It was apparent immediately, however, that or- 


ganized ettort by the entire industry—utility, appli- 


additional hours for motoring, shopping, or other a : > 2 . ; a wh scangh 
pleasures. if the maximum amount of business is to accrue to each ioe icatinda tencestioks Seats ties Glau 
No Need of Watching the Automatic ao Gres 00 build. ao hoe kiechen when vou heat wat 
4d bd i a) ~ . = . | ti ‘ Ames ] Mie a 
Gas Water Heater group. Accordingly, Pacific Gas and Electric Com- automatically 
With an automatic gas water heater a thermostat Automatic Gas Water Heater Needs No Attention 
turns the gas on and off. It keeps the water at 140 ag. ee y —a . = : as a a oS we ae ae 
degrees day and night. At any instant you can have pany inaugurate d and has maintained a cooperative ad- Once you have an automatic gas water heater you II 
deep hot water for bathing, a basinful for shaving— aaa never do without i. The chermostat turns the gas 
just as in the fine hotels and apartment vertising Campaign to create the essential consumer ac- and off and keeps the water at 140 degrees day a 
houses. The water in the tank stays hot , night. Just turn a faucet and draw a tub 
ful or a basinful of hort water—no delay 


because the tank is insulated. No gas 


G3) wasted. ceptance ot gas appliances. or bother. The water stays hot becaus« 


This instant hot water service Costs A the boiler is insulated. No gas wasted 
less than one-fifth of a cent per gallon ; 
—the lowest cast of any method for on ~ . a a As for cost instant hot water 1s the 
heating water in the home. l his Company S advertising continues to sell to the lowest of any method of heating water 
You can have this instant hot water f sa - hee se oy. aeagan +s 
service installed in your home for a few Cc > , 20eC¢ “uno gvac- " “pc One-Bith Of a Cent per gallon 
2 lege cepa ante public all the advantages of using gas-fired appliances, iia desintitieent an & 
An Automat: ! 
Wane ‘payments. For full details telephone or ° ’ automatic gas water heaters? One may 
"Hanes call at our office. and prospects are directed to dealers stores. Progres- be purchased for a small sum now and 
¥ . ~ oun ~ et the balance in monthly payments 
Local dealers also sell Automatic Gas Water Heaters sive dealers throughout Northern California are get- il ta 
PACIFIC GAS AND ELECTRIC COMPANY ting their share of this new market by running adver- PaciFic GAS AND ELECTRIC COMPANY 
P-< wand | P : - P . . ° 
tisements along side of ours. . . telling these prospects P-G-E 


— 


Ce es ae 
Cahfornians- 
= wa WHERE they may buy the gas appliances featured in os _—* 


Pacific Gas and Electric Company advertising. 


a2 


During July, many dealers 
pie , , a ee ; tied in with the two adver- 
For information concerning the publication dates cf tisements shown on this page, 
in order to obtain new pros- 
pects. Cooperate in this ad- 
vertising campaign and tell 
nhs aie prospects WHERE you are 
prospects to your stores with tie-in advertising. located. 


Reproduced above is a P. G. 
and E. advertisement. Its 
original size was 2 columns 
by 11 inches. Its purpose is P.G . 

- ; . G. and E. advertisements, call your local newspaper 
to sell the idea of automatic ’ pap 
hot water. Notice that pros- offices each week—or at any time you wish to direct 
pects are also directed to 
dealers’ stores. 


pray rn am ' m4 — ‘ ("gn —— 
Pacific GAS AND ELECTRIC COMPAN 


Owned - Opcraicd - Managea 


228-831-W.G 
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A Discussion of Methods for 


Determining Line Losses 


By F. T. WICKS 


The Empire Companies, Bartlesville, Okla.* 


EARLY all of the natural gas pipe 

line companies that are engaged in 

transporting gas from the wells to the 
consumers, and those companies which are 
engaged in distributing the gas after it has 
been delivered to them by the pipe line com- 
panies at the town border measuring station, 
are interested in knowing the amount of gas 
lost from their pipe lines. Any company 
should be very much concerned about the 
loss of gas from its system, as an increas¢ 
or decrease in the leakage figures will re- 
flect back to the earnings of that company. 
If the volume of gas leaking from the lines 
can be materially reduced it will mean a 
considerable saving to the companies engaged 
in transporting or distributing gas. The 
amount of money saved by cutting down the 
leakage figure will depend on the price paid 
for the gas and the distance it has been 
transported. 

The purpose of this article is to give a 
brief description of the method used in ar- 
riving at the figures representing the pipe 
line losses, and to discuss the benefits result- 
ing from the working up of a discrepancy 
report. 

The amount of gas lost as unaccounted-for 
is the difference in the volume of gas pur- 
chased and the volume of gas sold, where 
the volume of gas purchased is an input 
into the line and the volume of gas sold is 
an output to the line. Since natural gas is 
generally purchased on a 2-pound pressure 
base and sold on an 8-ounce pressure base, the 
volumes of gas purchased and sold must be 
changed to the same pressure base before 
the difference in volumes can be accurately 
determined. 

The discrepancy report of different com- 
panies will probably vary in size and in 
scope. The larger natural gas pipe line 
svstems which have a multitude of pipe lines 
of varying sizes and lengths find it much 
more difhcult to account for the losses and the 
changes in loss from month to month and 
from day to day than the smaller company 
which has only one pipe line with a few 
purchase and sales meters. Likewise, the 
problem of accounting for the unaccounted- 
for gas within the distributing plants in the 
larger cities which have a large number of 
industrial consumers in addition to their 
many small domestic sales is more difficult 
than in the smaller town with only one town 
border delivery and a few domestic consum- 
ers. 

In the smaller pipe line systems the loss for 
the month is usually obtained by adding up 
the total of the purchase deliveries and sub- 
tracting from this figure the total of the sales 
deliveries. However, in the larger pipe line 
systems the information gathered by grouping 
the purchase and sales deliveries separately 
and then getting the difference in volumes is 
too indefinite. 

Gas 


* Presented at the 1931 Southwestern Measure- 


ment Short Course, Norman, Okla. 


Where Meters Serve in 
Checking Unaccounted-for 


In order to have a more satisfactory method 
of getting at the amount of gas lost or un- 
accounted for, some companies install meters 
to check the volume of gas passing from one 
line to another line, and from one section of 
a line to another section of the same line. 
A very good location for installing a check 
meter is at the junction of two lines. If the 
main trunk line is exceptionally long, as is the 
case in some of the pipe lines which have 
been recently constructed, it is sometimes de- 
sirable to divide the line into one or more 
sections for discrepancy purposes. However, 
the number of meters installed for checking 
the line losses will depend largely upon the 
policy adopted by the management of the 
company. 

Since the manner of calculating the charts 
and keeping a record of the readings differs 
in some respects in the different gas com- 
panies, the following is a brief outline of the 
procedure carried on by one of the pipe line 
companies operating in the Mid-Continent 
field. 


Chart Handling 


The charts are first mailed into the central 
ofhce. Here they are removed from the en- 
velopes by the mail clerk, who then sends 
them to the meter department where they are 
inspected. Having passed through the meter 
department the chart is sent to a clerk who 
posts in a ledger the date on the chart and 
the time it was put on and removed from 
the meter. 


There are several reasons for posting this 
information before passing the charts on to 
the clerk who figures the delivery. One rea- 
son for doing this is to give the department 
a record of the charts that have failed to 
arrive at the office. It also enables the de- 
partment to know the time required for the 
chart to reach the office after it has been re- 
moved from the meter. Since the number of 
hours posted has to agree with the total num- 
ber of hours contained in each month, posting 
the time that the charts are put on and taken 
off will prevent the party who calculates the 
charts from figuring the delivery over more 
hours than the meter is in service. 


The coefhcients are written on the charts 
before they are sent to the clerk who figures 
the deliveries. The party figuring the charts 
should be furnished with a copy of the co- 
efhcients in order that he may check the fig- 
ures copied by the first clerk. After the de- 
liveries for the day have been computed the 
charts are forwarded to the discrepancy 
clerks. 

The services of one or more clerks, depend- 
ing. of course. on the number of charts arriv- 
ing at the ofhce and the number of lines or 
sections into which the system is divided, will 
be required in keeping a daily discrepancy of 
the unaccounted-for gas. Each clerk should 
be able to post the deliveries from 700 or 800 
charts and work up the losses of the lines 
on which they are carried. 


In making up a report to show the leakage 
figures the charts which measure purchase 
gas or gas checked in from another 
tion through check meters, 


sec- 
are posted on 
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the discrepancy sheets as inputs. If they are 
from meters measuring gas which is being 
sold or checked into another section of line, 
they are carried as outputs. After the post- 
ing of the charts for the day is completed, 
a total of the purchase and check meter 
deliveries is taken. Then the total of the 
gas sold and checked into other sections is 
taken and the difference between these two 
totals is the amount of gas lost for the day. 

The loss for the month is found by taking 
a total of the daily losses. In order to know 
that the monthly loss figures are correct they 
are checked for errors made in calculating 
the volumes and in posting the charts. If the 
total loss for the month is compared with 
the difference between the total of the daily 
inputs and the total of the daily outputs, the 
two should balance with each other. 

The purchases and sales should be checked 
against the volumes posted on the invoices 
and statements. In the event that the de- 
liveries which are posted on the discrepancy 
books do not check with the deliveries posted 
on the invoices and statements the daily 
figures should be gone over. Then the charts 
for the days for which the figures do not 
agree should be inspected and _ refigured. 
If this is done the correct deliveries will be 
determined and the mistake will be corrected. 


Advantages of Daily 
Discrepancy Figures 


Some of the benefits resulting from carry- 
ing a daily discrepancy consist in being able 
to determine the amount of gas which is 
leaking from the various sections of lines. 
To know about an increase in the loss at 
the time it first appears on the daily dis- 
crepancy instead of having to wait for the 
information until the loss for the month has 
been computed, enables the companies to lo- 
cate and repair many leaks that would other- 
wise go unnoticed. Although many of the 
companies employ men to walk their pipe 
lines, it is necessary in many instances to 
inform the line walkers through their fore- 
men that a certain section of line is showing 
an excessive amount of leakage in order that 
they make a special effort to locate the leaks. 

The results of the discrepancy figures 
sometimes show a gain instead of a loss in 
the volume of gas. ‘This may be due to 
withdrawing gas which has been stored in 
the line. A difference in the time during 
which the input and output volumes are fig- 


ured will make a change in the amount 
of loss. However, the charts for the days 
when the loss is irregular should be re- 


checked for errors made in computing the 
deliveries or in measuring the gas. 

As the deliveries from many of the me- 
ters are nearly constant from day to day, 
the clerk in posting the charts will notice 
any sudden variation in the deliveries. He 
should then check over the charts to see if 
he can find the reason for the change. In 
doing this he will often find that it will 
be due to a clerical error such as using the 
wrong coefhcient, pointing off a decimal point 
wrong, or an error in addition, subtraction 
or multiplication. 

The losses within the cities cannot be de- 
termined daily. The loss for the month is 
usually obtained over a period extending 
from one meter reading date to another. In 
the larger places where the meters are read 
throughout the month, the loss can be com- 
puted from the first to the first of each 
month. In the smaller towns it usually takes 
one or more days to read the meters. There 
the discrepancy report should be carried to 
give the loss from the time of finishing 
reading the meters in one month to that of 
the next. 

In making up the monthly discrepancy 
report the town border deliveries are car- 
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S Doll Installati 


You know how your labor costs can mount 
up and up, when you install the ordinary 
radiant heater in a fairly tight place. When 
it's a close fit in a fireplace—it's just too 


=. a bad. 


. 


a % » % 5% 
& {at Jat Jat 34 )..% 2 
feat ISAAA fo48 13 % 


a ; ; . But with RAY-GLO it's an entirely different 
| i —_ story. See these photos! 


RAY-GLO, intact, (top picture ) is placed just 


to the housewite's satisfaction. 


Then TWO screws are re- 
moved, the manifold dropped 
down—and ALL THE REST 
of the RAY-GLO is set to 
one side, out otf the way. 


(Middle picture.) 


Bee 
ies 


Oe | i... Ps. No need tor a _ contortionist 
7 7. i 7 . £ hi ee = =—onow! $= Simply connect up the 
' os manifold — right out in the 
clear, with nothing to bother. 
Then a test for any possible 
leak — the RAY-GLO_ goes 
back into place, the two screws 
tightened . . and the job's 
DONE! (Lower picture.) 


No "ADJUSTMENT" to 
make — thanks to RAY- 
GLO fixed mix. (Still an- 


other saving.) 


pr ices we ." ? — 

now open up 
an entirely new 
field for RAY- 
GLO sales— 
and we coo per- 
ate in a sur- 
prising way. 


Ask us! 


No "SERVICE CALLS" — 
you install a RAY-GLO, and 


then you can forget it! 


Write or wire for full detaiis 
on these remarkable money- 
| | making radiant heaters — in 
he ” a a class of their own! 


RAY-GLO CORPORATION, Athens, Ohio 
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ried as inputs and the domestic and indus- 
trial sales as outputs. The difference be- 
tween the two is the amount of gas lost for 
the month. 

In the towns where it required several 
days in which to read the domestic meters a 
sudden change in the temperature during 
the meter reading dates will probably cause 
the leakage figures to vary. 

The importance of locating and repairing 
leaks in the lines of the distributing com- 
panies is generally recognized today. Most 
companies employ leakage crews to make 
periodical tests to determine the amount of 
leakage and the rate at which the gas is 
escaping. 

The method of testing a low pressure line 
in the city for leaks is entirely different 
from that of testing a high pressure line. 
Here the section to be tested is bagged off. 
This is done by drilling holes in the pipe 
which will vary in size from 34-1% inches 
in diameter, and inserting two rubber or 
canvas bags in each opening. The bags are 
then filled with air and sealed off with water. 

A domestic meter is connected across one 
of the points where the line is bagged off so 
that gas can be measured into the section 
to be tested. A water- or U-column is 
located on the outlet side of the meter in 
order to read the amount of static pressure 
carried on the line. 

After the line has been bagged off and 
the service lines have been shut off at the 
meters it is then ready for testing. The 
method of testing the line is very simple. It 
consists in measuring the gas flowing through 
the meter at the pressure carried on the line 
and observing the volume of gas passed 
during a definite period of time. 


Shut in Pressure Drop Test 


Another way in which to determine the 
loss in a section of line is to make a shut in 
pressure drop test. Practically all of the 
natural gas companies prefer to use this 
method for finding the leakage rate of both 
new and old pipe lines. During the time the 
test is under way, gas cannot be measured 
into or out of the line; therefore, all ‘taps 
and other connections must be blinded off. 
If this is done it will take the line out of 
service and will shut the purchase and sales 
meters off for a short time. For this reason 
it is sometimes impossible to get a shut in 
pressure drop test on a section of line that 
has been in service. Fortunately, there is 
very little trouble experienced in making a 
test on a new section of line. 


Special connections can be made for blind- 
ing purposes on exceptionally long lines. 
The overall length of each connection should 
be the same as a joint of pipe in order that 
it may be readily installed in the line. The 
connection should be blinded off with either 
a plug valve or a flange and the blind plate. 
If the connection is blinded off with a plug 
valve, the valve should be examined before 
starting the test to see if it has been prop- 
erly lubricated. If the valve has not been 
properly greased it will let the gas leak 
through, which will give an erroneous leak- 
age rate. 


The pressure should be raised to the 
amount required for testing before the line 
is blinded off. As a rule the amount of 
pressure carried during the test is prac- 
tically the same as that carried when the 
line is in service. If too high a pressure 
is carried it may cause new leaks to develop 
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which will leave the line in an unsatisfac- 


tory condition. 

After the pressure has been increased, an 
experienced man should be employed to 
walk the line and locate all leaks. Repack- 
ing the gate stems and placing bull plugs in 
the blow off valves on the drips will help to 
reduce the leakage. 

The pressure drop method of testing con- 
sists in observing the rate at which the pres- 
sure decreases and recording the changes in 
temperatures of the gas and reading of the 
barometer. The amount of drop in the pres- 
sure is measured with a dead weight ma- 
chine. Readings of the static pressure, the 
temperature of the gas and barometer are 
taken at various intervals. The static pres- 
sure will change very rapidly at first, due 
to the pressure in the line equalizing. After 
the pressure is equalized the drop in pres- 
sure should show a constant rate of change 
and readings should be continued until the 
party making the test is satisfied that this 
is true. 


In making up a report to show the in- 
formation gathered during the test, a sketch 
of the line giving the length and size of 
the pipe tested should be included along 
with the other data. Since changes in the 
barometer and temperature affect the volume 
of gas contained in the line it might be well 
to mention whether the weather is cloudy, 
stormy or clear. For comparative purposes 
the rate of leakage should be reduced to a 
common base. A good way in which to do 
this is to compute the loss so that it will 
give the rate of leakage per mile of 3-inch 
equivalent pipe at 100 pounds pressure. 


{TY gate meter station of the Southern Natural Gas Corp., Atlanta, Ga., typical 

of the measurement stations which have been going into service for Southern 
Natural since completion of the major carrier from the Monroe and Richland fields to 
points in Mississippi, Alabama, Georgia, and Florida. 


Optima, Okla., Grants Franchise 
to Cimarron Utilities 


Citizens of Optima, Okla., on July 21, 
unanimously voted to grant a gas franchise 
to the Cimarron Utilities Company. The 
company supplies gas and electric service to 
a number of cities and towns in the pan- 
handle section of Oklahoma. 


Asks to Serve Cross Plains 


G. C. McGahey is asking for a franchise 
to serve Cross Plains, Texas, with natural 


gas. The rate would be approximately 50 
cents per thousand cubic feet, according to 
report. 


Morris Goes to Wichita Gas Co.: 
Carter to Hutchinson 


Charles F. Morris, gas engineer of the 
Public Service Co. of Colorado at Denver, 
has been transferred to the Wichita Gas Co., 
Wichita, Kan., as engineer. Mr. Morris 
takes the post left vacant by the transfer of 
Colin Carter to Hutchinson, Kan., as super- 
intendent of the Hutchinson Gas Co. 


The Natural Gas Detector 
By Reliable Meter Co. 


A practical inexpensive device for de- 
tecting natural gas on the consumers prem- 


Natural gas odorizing devise intro- 
duced by Reliable Meter Co. 


ises has been placed on the market by the 
Reliable Meter Co., of Houston, Texas. 

This device is designed to odorize natural 
gas at the outlet side of the meter. 
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Engineering Service 
comes to all Gas Users 
regardless of location 


Look 

To The 
Pioneers 
for 
Continued 
Leadership 


N Gas fuel users are invited to utilize fully the service of N. G. E. engi- 
naw reaneses neers. This service is distinctive in that it places at your command an 
Osan sose  ‘\ organization of specialists. There is an increasing tendency for the pur- 
N chaser to state only the problem to be met and the results desired, and 
to leave the entire responsibility for selection of equipment and its cor- 
x rect installation to the N. G. E. engineering staff. Combustion prob- 
\ lems are individually analyzed and final recommendation is deter- 
o SANTA BARBARA mined only after thorough study. The result is: 


Ist: A perfect application of the right type of burner. 


2nd: The most economical installation. 
> SAN DIEGO 3rd: Satisfaction in service and operation. 
ae 4th: Protection under the N.G.E. policy of performance. 


N. G. E. engineering service knows no bounds. It covers the Pacific 
| Coast completely, and is extended internationally through affiliation 
| with other responsible organizations. 


Ferry Building 
San Francisco 


Type A—N. G. E. Gas Burner 


| “ 2882 -~ N. G. E. Gas Burners for 
[. +f feaenet So = Boilers — all types. 
- — a Oil Stills. 


ryvy.¥¥ T¥ 7 "7 

anual aan Cracking Furnaces. 
Water Heaters. 
Billet Heaters. 

Annealing Ovens. 


The N. G. E. Engineering Book Dain Cheam. 


"21 Gas Burner Problems'—will Core and Drying Ovens. 

be forwarded upon request. Kilns. 
Incinerators. 
Evaporators. 


Dip Tanks, etc. 


NATURAL GAS EQUIPMENT, INC. 


LOS ANGELES, Petroleum Securities Bldg. SAN FRANCISCO, 1123 Harrison Street 


Pacific Coast Distributors for Webster Engineering Co., Tulsa; Surface Combustion Co., Toledo 
Montana Distributor: Heating Assurance, Inc , Butte, Montana 
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Illustrating the live publicity methods employed in promoting “Stargas” sales by 
Lone Star Gas Company, Dallas, Texas 


Taking Stargas Out of the Specialty Class 


(Continued from Page 151) 


ing public and more confidence on the part 
of the organization itself was one very no- 
ticeable result. A customer desiring gas 
service now and who lives beyond practical 
reach of pipe lines makes application for 
drum gas service at the nearest gas office 
in the same way that application for pipe 
line service would be made, and the account 
is handled very much in the same manner 
in other respects. 

The above applies in territories where 
regular gas companies operate. There are 
certain sparsely settled parts of Texas that 
have no gas company. In such areas, drum 
gas service is of necessity handled in a man- 
ner similar to that followed by other drum 
gas, or bottled gas, companies. However, 
there are some of these territories that do 
not have and will very likely not be served 
with drum gas, because, while this gas is 
portable, it has’ its economic limitations 
nevertheless. There are also many gas com- 
panies in Texas that render no drum gas 
service, as yet. 

The Lone Star Gas Co. as the producer 
and refiner, delivers drum gas, called Stargas 
to the various local plants of pipe line gas 
distributing companies which in turn distrib- 
ute the gas to the individual consumer. In the 
same way, as a transmission company, the 
Lone Star delivers pipe line gas to the city 
gates of the various plants of many of these 
same distributing companies, which in turn 
distribute that gas to the meters of their con- 
sumers. 


Use of Liquefied Petroleum Gas 
for Starting Airplane Engines 


Robert W. A. Brewer, consulting automo- 
tive engineer of Jenkinstown, Pa., calls atten- 
tion to a new use for liquefied petroleum gas 
in the starting of airplane engines. These 


engines readily suffer damage to the cylin- 
ders and pistons, and starting them is a prob- 
lem, particularly in cold weather, on account 
of the low vapor pressure of the fuel. 


This 


The Lone Star Gas Co. maintains an or- 
ganization called the Stargas Department, 
that is trained in all phases of drum gas 
service. Its duties are to train the local 
organizations of the gas distributing com- 
panies, assist them in the development and 
promotion of the service in their respective 
territories, develop new markets and new 
appliances and improve methods and equip- 
ment that will keep operating costs and 
investments to minimums, with the _ result 
that drum gas service is applied to already 
existing gas distributing organizations with- 
out any additional overhead and but very 
little additional operating expense on _ the 
part of the particular company. 


Taking into consideration the fact that 
more than half the now existing population 
in Texas has no kind of gas service and 
that the large majority of this unserved pop- 
ulation resides in territory immediately sur- 
rounding already existing pipe line gas dis- 
tributing plants, it is probably a safe pre- 
diction that drum gas in the major part of 
Texas has indeed a bright future. No doubt 
the same prediction can be made of many 
other States where even greater possibilities 
may exist, due to better type and closer dis- 
tribution of rural population. 


Considering the manner in which this gas 
service has developed in Texas and its pres- 
ent trend, the consumer was not entirely 
in error who first made the remark that 
“Stargas starts where the pipe line stops.” 


necessitates priming and heating the engin? 
in order to maintain vapor in sufficient rich- 
ness to cause ignition. Heating is needed 
to a certain extent to reduce the viscosity of 
the oil but the real problem is that liquid 
gasoline passing the pistons is liable to cause 
untold damage to the rest of the engine. 
Mr. Brewer, a captain in the English 
Army during the World War, stationed at 
Stockton, Calif., as an inspector of aircraft 
engines, has had considerable experience in 
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the application of gas fuel in running-in 
new airplane engines, and is of the opinion 
that liquefied petroleum gas should prove 
ideal for this purpose. Mr. Brewer is the 
author of a number of books on automobile 
and airplane engines. 


Shellane Dealer Meetings to 
Advance "Bottled Gas" Sales 


A series of three dealer meetings has been 
held by the Shell Petroleum Corp., St. Louis, 
Mo., for its Shellane department in the inter- 
est of “bottled gas” sales. The meetings 
were for the purpose of introducing the 1931- 
1932 Shellane dealer sales plan. Several 
hundred dealers attended the meetings, 
which were held at Austin, Minn., Madi-<en, 
Wis., and Lansing, Mich. 

Immediately following these meetings a 
dealers’ display contest was announced for 
the best Shellane display. Three prizes were 
offered: $50, $25, and $10. 


Winslow, Ariz., Plant Being 
Reconstructed to Serve Butane 


Southwest Gas Corp., Los Angeles, is be- 
ginning reconstruction of the municipal gas 
plant at Winslow, Ariz., to serve that town 
an air-mix butane gas of 550 B.t.u. under 
normal line pressure of 3 pounds. Work is 
expected to be complete in about 6 weeks, 
according to H. G. Laub, manager for the 
company. Mr. Laub reports that the plants 
in operation at Barstow and Victorville are 
giving very satisfactory service. 


Standard Oil Co. of Calif. 
Adds to Butane Personnel 


The Standard Oil Co. of California has 
made two new appointments in its Special 
Products Division personnel for the hand- 
ling of butane sales. 

P. T. Draper will devote his time to this 
commodity in the Pacific Southwest with 


headquarters in Los Angeles, and L. M. 
Bussert will head similar activity for the 
Pacific Northwest in the Seattle office of 


Standard Oil Co. 


"Battle Royal"—Bottled Gas 
Sale Comes to Successful Close 


Philfuels Co., Detroit, Mich., recently com- 
pleted a sales campaign in the interest of 
liquefied petroleum gas. The sale was given 
the name the “Battle Royal,’ and during the 
course of the campaign 41 new customers 
were added, requiring 35 new ranges, eight 
water heaters and two hot plates. The Ta- 
koma Philgas and Appliance Co., of Takoma 
Park, Md., was winner of the contest. 


Moves Vacaville District 


Office to Fairfield in July 


The Vacaville district ofhce of the Natural 
Gas Corp. of California, was moved to Fair- 
field during the first week of July, and Doug- 
las Wagner, district manager, will make his 
headquarters there. The stores of the com- 
pany at Suisun, Vacaville and Rio Vista will 
not be kept open during the summer, but ap- 
pliance displays will be maintained. 


Greely Now in Charge of 
Bemedji Plant of Minn. Utilities 


L. L. Greely, Milwaukee, has been appoint- 
ed to the position of manager of the Bemedji 
plant of the Minnesota Utilities Co., replacing 
F. S. North, resigned. 
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Decorative Cover Sensitive Bellows Thermostat Heavy Valve Casing Self Aligning Valve 
Liberally ventilated to in- Complete assembly unit of bal- Accurately machined. Construction 
sure free circulation of air anced construction. Protected High pressure type valve Easily removed for clean- 
at actual room tempera- against abuse or straining due rod. Serves as ae for ing, if necessary. Large 
ture. Attractive lines. Easy to over-expansion. Large move- assembly of complete capacity with extremely 
to keep clean. ment per degree of temperature Wilcostat. Incorporated low pressure drop. 
change. Responds instantly to by-pass adjustment and 
change in temperature. pilot light-outlet. 


These Features 
Emphasize the 
Superiority of 
THE WILCOSTAT 


Automatic Room Temperature Control 


HE WILCOSTAT Automatic Room Tem- 
perature Control for gas-fired circulators 
maintains room temperature within 1 F. of 
any desired temperature between 55° and 85°. 
It is a simple, complete and self-contained 
thermostat whose four main parts are 
illustrated above. 
It requires no electric connection or flex- 
ible gas piping. Its operation 1s not affected by 


TNithht variations in temperature of the gas supply. 
Has an unusually low pressure drop. Eco- 
My ii}i nomical to install on new or existing heaters. 


Low initial cost. No maintenance. Obtain- 
able in 34”, 14” and 34” pipe sizes. Prices on 


application. 


ER, FRR eR. SO eT ORT RRR: GRANTEE RRR orn RIMINI 
THE WILCOLATOR COMPANY, Newark, N. J. 


Specialists in Temperature Control for Household Appliances 
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Butane-Air Service in the Northwest 


(Continued from Page 156) 


trolling unit will maintain its adjustments. 
For the time being, three inspections are 
being made each day and a daily log is kept 
for each plant in order that we may closely 
observe operating conditions. As far as the 
distribution system is concerned, practically 
no trouble has occurred. 


From experience obtained thus far, it is 
evident that the general method involved 
and type of plant used is satisfactory and is 
adaptable for supplying gas service to small 
communities. 


Selection of Communities 


The Natural Gas Corporations of Oregon 
and Washington selected 10 communities in 
the States of Oregon and Washington for 
the installation of plants and distribution 
systems of the type just discussed, and pro- 
ceeded somewhat along the following lines 
to determine the worthwhileness of the in- 
vestment: 

Reference to census compilations was made 
to determine the present population of the 
community involved, as well as its growth 
over a number of years, when an actual sur- 
vey and physical inspection of the town was 
made by experienced personnel. This in- 
spection involved a general survey regarding 
the appearance of the town, the compactness 
of buildings and the nature of the soil from 
a construction standpoint. Certain informa- 
tion regarding business conditions, etc. is 
obtained from the local civic organizations. 
The number of power, water and telephone 
customers is obtained as a guide to the pos- 
sible number of consumers which can _ be 
anticipated. After this information is in 
hand, a survey is made in an effort to obtain 
signatures of those who will indicate their 
willingness or desire to have gas. 

A map of the town is obtained and these 
prospective consumers indicated on the map 
by street locations. A distribution system is 
then laid out and a cost estimate prepared, 
based on serving the consumers who have 
indicated their desire to have gas. Against 
this construction cost, revenue estimates are 
prepared and if the ratio is favorable, the 
plant and _ distribution system are _ con- 
structed. In order to make it economically 
possible to serve small communities, it is 
necessary that the plant cost be reduced to 
a minimum and therefore the plant neces- 
sarily should be automatic in operation, in 
order to reduce the labor expense. 


The success or failure of any enterprise 
is almost wholly dependent upon the economic 
operation thereof, and this factor received, 
and is receiving constant thought and atten- 
tion by the management of the Natural Gas 
Corporations of Oregon and Washington. 


Personnel 


The automatic feature of the type of plant 
now under discussion permits the almost 
total elimination of that major item of ex- 
pense, personnel, as applied to plant opera- 
tion. In general, the operating units as rep- 
resented by each operating community are 
assigned a personnel consisting of a_ local 
representative, a service man or helper, a 
utility office clerk and, where advisable, a 
merchandise salesman. 


The local representative is selected for 
general utilitarian purposes and must be 
thoroughly familiar with those problems 


usually encountered by the field operating 
forces of a gas utility. He should be espe- 


cially qualified from the sales angle, since 
the problem facing the operating companies 
almost wholly consists of the rapid addi- 
tion of gas load, through the sale of gas ap- 
pliances. The local representative is_ re- 
quired to perform the duties, in addition to 
those of sales work, of meter reader, col- 
lector and general representative of the man- 
agement. 

In the larger communities he is furnished 
with one or more service men or helpers, 
who perform the actual duties of installa- 
tion of new services, setting and resetting 
of meters, piping of consumers’ houses where 
local plumbers are not available, and such 
other duties as are not specifically those of 
the local representative. 


Merchandising Program 


A general principle of opening and operat- 
ing commercial stores in the larger com- 
munities has been decided upon, and in these 
gas merchandise is maintained on display 
and consumers may make payments of their 
monthly gas bills. Every effort has been 
made to reduce the necessary accounting 
and paper work to a minimum, and for 
that reason it has been found that one clerk 
is amply able to take care of the ofhce 
duties. 

Especially during the period immediately 
after gas service is inaugurated in a com- 
munity, one or more merchandise salesmen 
are maintained therein, for the purpose of 
increasing sales of gas appliances and the 
rapid addition of new customers. The result 
of the activities of this class of personnel is 
closely watched by a manager of sales in the 
general office, and those individuals main- 
tained in the organization only during the 
period when their efforts are distinctly pro- 
ductive. The general merchandising pro- 
gram is operated on the theory that it shall 
maintain itself. 

In the smaller communities, the plan of 
organization and operation contemplates the 
employment of one local representative only, 
who is required to perform the duties of 
salesman, meter reader, collector, service man 
and clerk. In such communities it is the 
usual practice to have _ collections made 
through banking institutions and by means 
of proper publicity the public is informed 
where service calls may be placed and the 
services of the local representative obtained 
at any time. 

It is only natural, due to the comparatively 
short time during which the plants of the 
Natural Gas Corporation of Oregon and the 
Natural Gas Corporation of Washington have 
been in operation, that little valuable in- 
formation may be obtained as to operating 
costs, due to the abnormal cost per consumer 
so far experienced. The operating costs per 
consumer will, of course, decrease rapidly 
are added to the 


as additional consumers 
lines and it is our estimation that within 
approximately one year’s operation, the 


operating costs per consumer will compare 
favorably with those of other communities 
now being served with gas. 


Educational Problem 


The type of gas plant now under discus- 
sion lends itself admirably to the necessary 
limitations of small communities, situated off 
the natural location of gas transmission lines 
and more or less distantly located from large 
commercial or industrial centers. Principally 
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because of the geographical location of the 
communities now being served, the operating 
companies are faced with a peculiar prob- 
lem, in that it has been found necessary to 
perform an appreciable amount of educa- 
tional work. Obviously, communities that 
have not had the advantages of gas service, 
are to a great extent lacking in knowledge 
of the conveniences incident thereto. All 
public contact employees of the operating 
companies are thoroughly schooled in the 
knowledge of their duties and are especially 
trained to talk intelligently with the pros- 
pective consumer regarding the advantages 
and conveniences of gas service. It has been 
found that for the particular reason that 
most prospective consumers are not familiar 
with gas service, the addition of new cus- 
tomers is not as rapid in the communities 
selected as might have been expected, had 
previous experience with gas service been 
had, 

Although it is possible to operate under 
very reasonable rates, no attempt has been 
made to acquire large industrial loads, but 
rather the major effort has been applied 
along the lines of prospective residential 
and small commercial consumers. 

While to a great extent the efforts of the 
operating companies may be considered to 
be almost wholly pioneering, full confidence 
is had in the ultimate success of the plan, 
and the end of the first year’s operation is 
looked forward to with a great deal of in- 
terest, since by that time practical experi- 
ence will have disclosed any necessity for 
improvement of design and will have pro- 
duced actual costs over an operating cycle. 


Peoples Gas Light & Coke, Asks 
Permit to Sell $15,000,000 in Stock 


Peoples Gas Light & Coke Co., Chicago, 
Ill., has applied to the Illinois Commerce 
Commission for authority to issue $15,000,000 
in first mortgage 4 per cent bonds. The pro- 
ceeds are to be used for refunding the com- 
pany’s indebtedness. and for acquisition and 
improvement of property. 


Northland Utilities Building 
Plant at Cloquet, Minn. 


Northland Utilities, Hibbing, Minn., is 
progressing rapidly on construction of the 
new butane plant at Cloquet, Minn. R. W. 
Barrett is directing the construction. The 
company has leased a store building in the 
town for offices and display purposes. 


Hannibal on "Natural" Service 


The Public Service Commission of Mis- 
souri has authorized the Citizens Gas Co. of 
Hannibal to substitute natural gas for man- 
ufactured gas in that town. 


Extends Lines to Suburban Districts 


_ Texas Cities Gas Co. has extended its 
lines in El Paso to serve the Highland Park 
and Manhattan Heights districts of that city. 


Applies at Alexandria, Minn. 


Municipalities Gas Corp., of Minneapolis, 
Minn., has applied for a franchise to serve 
Alexandria, Minn., with butane gas. 


Loomis Awarded "Natural" Franchise 


S. P. Loomis has been granted the natural 
gas franchise asked by him at Council Grove, 
Kan. 
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_.._Vibration, shock, 
stresses trom traffic 
and other french 
pressures must be 
successfully met 


he gas main that is placed in service today is requir- 

i a | | a ed to meet conditions far more severe than ever 
existed before. Demands are imposed that put to test 

every quality in the pipe material; and pipe must be 


specially made to answer them. 


Strength to resist vibrations, shocks, and higher pressures 
—ductility to endure the hardships of installation and of 
service —joints that hold tight under strains—corrosion 
resistance to minimize deterioration from active agents 
—are advantages that must be inherent in the material, 


and to a much greater degree than in former years. 


NATIONAL Gas Pipe is made with each of these re- 
quirements constantly in mind. Nothing short of the 
finest materials, skilled workmanship, and expert super- 
vision is applied to every length of pipe for this impor- 
tant service. NATIONAL is truly modern pipe for 


modern gas systems and now, as always— 


America’s Preferred Pipe for Gas Lines 


NATIONAL TUBE COMPANY, Pittsburgh, Pa. 


Subsidiary of United States Steel Corporation 


NATIONAL PIPE 
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Natural Gas Exposition Exhibitors 
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H. R. Basford Co. 
Birmingham Stove & Range Co. 
Bryant Heater & Mfg. Co. 
California Servel, Inc. 
Chapman Valve Co. 
Cleveland Heater Co. 

Clow Gasteam Heating Co. 
Coast Gas Burner Co. 
Dearborn Chemical Co. 
Dohrman Hotel Supply Co. 
Domestic Gas Equipment Co. 
Dresser Mfg. Co. 

Electrogas Furnace Co. 
Estate Stove Co. 

Everhot Heater Sales Co. 
Fox Furnace Co. 

Fraser Furnace Co. 

Gaffers and Sattler 

General Gas Light Co. 

Jas. Graham Mfg. Co. 
Hammer-Bray Co. 

Hoffman Heater Co. 
Homestead Heater Co. 

Hoyt Heater Co. 
International-Stacey Corp. 
Johns-Manville Sales Corp. 
Johnston Gas Furnace Corp. 
Jas. H. Knapp Co. 

Lennox Furnace Co. 

A. J. Lindemann & Hoverson Co. 
Merco Nordstrom Valve Co. 
Lee B. Mettler Co. 
Minneapolis-Honeywell Regulator Co. 
Moore Bros. Co. 

Mueller Co. 


L. J. Mueller Furnace Co. 

B. W. Mueller Co. 

National Welding Equipment Co. 
Natural Gas Bureau of Los Angeles 
Natural Gas Equipment Co. 

Neilan Co. Ltd. 

Newman Gas Equipment Co. 
Northwest Gas & Electric Equipment Co. 
Pacific Gas Appliance Co. 

Pacific Gas and Electric Co. 

Pacific Gas Heating Co. 

Pacific Gas Radiator Co. 

Pacific Meter Works 

Pacific States Cast Iron Pipe Co. 
Payne Furnace & Supply Co. 
Peerless Heater Co. 

Petroleum Heat & Power Co. 
Pittsburg Water Heater Co. 
Pittsburgh-Equitable Meter Co. 
Reliance Mfg. Co. 

Geo. D. Roper Corp. 

Ruud Mfg. Co. 

Sprague Meter Co. 

Standard Oil Co. of California 
Steiger & Kerr Stove & Foundry Co. 
Tagliabue Mfg. Co. 

Tappan Stove Co. 

A. F. Thompson Mfg. Co., Inc. 
Troop Water Heater Co. 

U. S. Pipe and Foundry Co., Inc. 
Wailes Dove-Hermiston Corp. 
Walworth-California Co. 

Ward Heater Co. 

Welsbach Co. 

Western Pipe & Steel Co. of California 


Natural Gas Service Soon 
In Bisbee-Douglas Area 


Natural Gas service for domestic consump- 
tion was scheduled to begin in the Bisbee- 
Douglas area in Arizona early in August, 
according to an announcement made by W. 
C. Hornberger, vice-president of the Arizona 
Edison Co., now serving manufactured gas 
there. Change-over operations are expected 
to take about 15 days, and the company is 
adding a crew of men experienced in that 
type of work. 


Announcement was made late in July of 
an experimental residential natural gas rate 
by which the company will govern its ser- 
vice for six months. The rate is as follows 
for residences: $1 net for the first 300 cubic 
feet or less used per month per meter; 1.60 
net per 1,000 cubic feet for the next 2,700 
cubic feet per meter per month; $1.20 net 
per 1,000 cubic feet for the next 3,000 cubic 
feet; and 75c net per 1,000 cubic feet in ex- 
cess of 6,000 cubic feet. 


There are five other schedules given, 
among which is the General Industrial, 
available for industrial services. The min- 


imum to be used under this schedule is 
100,000 cubic feet per month at 65 cents per 
M.c.f. and the rate scales down to 32 cents. 
There are also special rates for certain types 
of industries, governed by hours of consump- 
tion and the amount of load. 


Line to Colorado Springs 
Completed Late in July 


mile line to serve 
Colo., was 


Construction of a six 
the city of Colorado Springs, 


completed late in July by the Colorado Inter- 
state Gas Co. of Denver. 


Work was started 


on the lateral on July 11. Some work re- 
mains to be completed on the regulator and 
measuring station, but all equipment has 
been installed, and gas can be turned on 
at any time the city is ready for it. The In- 
terstate company took over the contract signed 
by the city and Arthur K. Lee, calling for 
the delivery of gas by August 1. The city 
has until September 1 to accept gas. 

Some delay is expected in the beginning of 
service, due to the fact that a suit has been 
filed to test the legality of the contract 
entered into by the city with Mr. Lee. 


Southern Fuel Co. Making 
Headway on 210-Mile Line 


Southern Fuel Co., building a 210-mile 
26-inch line from Kettleman Hills to Long 


Beach and Los’ Angeles, reports that 
construction work is keeping right up to 
schedule. Section 1, from Long Beach to 


Glendale is completed and ready to be put 
into service. Section 2 from San Fernando 
to Castiac is approximately 60 per cent com- 
pleted. This section is approximately 31 
miles long. Section 3, from Castaic to Grape- 
vine, 45 miles of hard going, is well under 
way, and is progressing at the rate of % of 
a mile per day. Section 4, covering the 
remainder of the route, is being laid at the 
rate of 1% miles per day. At the present 
rate of going, the line will be completed on 
schedule sometime in October. 


Thomas Patterson of Bartlesville Dies 


Thomas Patterson, superintendent of the 
Bartlesville Gas & Electric Co., Bartlesville, 
Okla., since 1924, passed away on July 8, 
following a heart attack. 
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Strong Appointed Rate and 
Industrial Reports Engineer 


RAW m..0% 

STRONG, 
statistician for the 
Oklahoma Natural 
Gas Corp., Tulsa, 
Okla., has been ap- 
pointed to the po- 
sition of rate and 
industrial reports 
engineer, according 
to E. A. Olsen, ex- 
ecutive vice - presi- 


dent of the com- 
pany. 
Mr. Strong will 


handle all matters 
pertaining to rates 
for the company, 
and will prepare rate studies with special re- 
gard to industrial requirements, and will also 
maintain complete records on rates and regu- 
lations. Mr. Strong, who has headed the sta- 
tistical section of the accounting department, 
will turn that work over to George A. Lack- 
ey, auditor for the company. 


Frank C. Strong 


General Utilities Co. in 
Hands of the Receiver 


The affairs of the General Utilities Co. of 
Kansas City, Mo., have been placed in the 
hands of a receiver appointed on July 13. 
The company operates more than 20 oil and 
gas units in the Middle West. Louis Hall 
of Topeka was appointed receiver. 

Subsidiaries of the company include the 
Illinois Gas Co., Arrow Oil & Gas Co. and 
Arrow Pipe Line Co., Marion Gas & Service 
Co., Moline Gas and Service Co., Atlas 
Chemical, Suburban Gas & Service Co., Pub- 
lic Gas and Service Co. and others. Total 
assets of the company on December 1 were 
given as $5,177,027. 

The company was incorporated in April, 
1927, as a Delaware corporation, and serves 
natural gas to more than 50 communities in 
Kansas, Missouri and Illinois. The proper- 
ties have an open flow capacity of about 
50,000,000 cubic feet a day, and gas reserves 
in excess of 75,000,000,000 cubic feet, it is 
said, 


Kansas Anti-Merchandising 
Law Attacked 


The Kansas law enacted this year and 
effective August 1, to prohibit the merchan- 
dising of appliances by public utilities is 
held to be invalid by Earl Hatcher, attorney 
for the Kansas Public Service Commission 
in a letter, July 24, asking Attorney General 
Roland Boynton for an opinion. Attorney 
Hatcher holds the law invalid on the ground 
that the measure does not conform to its 
title and that it denies to utility companies 
equal protection of the laws guaranteed by 
the Federal Constitution and that in destroy- 
ing this business for the benefit of a particu- 
lar class of merchants the law takes the 
property of public utilities without due pro- 
cess. A test of the measure in the courts 
is contemplated. 


15,000,000 c.f. Well at Lance Creek 


Continental Oil Co. of Denver, Colo., re- 
cently brought in a 15,000,000 cubic foot well 
in the Lance Creek, Wvyo., field. 


Elsa Gets Gas Service 


Rio Grande Valley Gas Co., McAllen, 
Texas, turned natural gas into the mains at 
Elsa, Texas, early in July. 
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es Hot Air Furnaces 
Round Steam and 
Hot Water Boilers 


Premixers and theirlimitations 

Restricted heat transfer 

Complicated installation and 
assembly 

Stocking of numerous sizes and 
simplifies size selection 


ce FOR BULLETIN DESCRIBING THIS 
NEW MEMBER OF THE CECO FAMILY 


COMBUSTION EQUIPMENT COMPANY 
GENERAL OFFICES: KANSAS CITY, MO. 


WICHITA MEMPHIS HOUSTON 
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A 4-inch manifold was installed from the balloon pits, a compressor connected from 
the manifold to the Ravenna system, the balloons were inflated with gas and the 
compressor put into operation. Pressure was maintained in this way for nearly an hour. 


Maintaining a Gas Supply With Balloons 


HE East Ohio Gas Co. resorted to a 

rather unusual method of supplying the 
city of Ravenna with gas while reconnecting 
the Kent-Ravenna branch line after making 
some repairs. 

The temporary holders were erected in the 
form of 35,000-cubic foot aviation balloons 
from which gas was pumped into the system 
while the tie-in was being completed. 

It was found necessary to replace approx- 
imately 2,600 feet of 8-inch pipe at three 
different points between Kent and Ravenna 
and inasmuch as there are no valves be- 
tween these towns, ordinarily a temporary 
by-pass line of six miles would have been 
necessary to maintain the gas supply in 
Ravenna. 

Instead of laying this by-pass, two balloons 
were rented from the Goodyear Rubber Co. 


of Akron. Pits were dug for inflating the 
balloons and a 4-inch manifold was installed 
from the balloon pits. A standard air com- 
pressor was then connected from the manifold 
to the Ravenna high pressure system before 
disconnecting the branch line, the balloons 
were inflated with gas and the compressor 
put in operation. Pressure in the city system 
was increased from 32 to 36 pounds. After a 
test of several minutes, the balloons were 
again inflated, the compressors put into oper- 
ation and the branch line closed down, 

Fifty-five minutes were required to break 
the line at the three different locations, con- 
nect the new pipe which was laid parallel 
to the old line, remove the air and make the 
final tie-in. During this time, the Ravenna 
high pressure system was held constant at 
36 pounds. 


Revised A. G. A. Approval Certificate 


EGINNING next vear, a new form of 

approval certification will be issued on 
all annliarces apvroved by the American 
Gas Association Testing Laboratory. The 
new certificate, which is quite different from 
the one now in use, was recently approved 
by the Laboratory Managing Committee. 
The detailed description of the appliance or 
appliances covered will be given on the back 
of the new certificate with only the formal 
matter, a brief statemert of conditions gov- 
erning the approval, the name and address 
of the manufacturer, and the name and 
number of the appliance approved, appearing 
on its face. Space is also provided on the 
face of the certificate whereby it may be 
renewed from year to year by endorsement 
of a Laboratory Inspector. 

This procedure is designed to reduce the 
inspection expense to manufacturers since it 
will not be necessary to re-issue an approval 
certificate except in those cases where some 
constructional change in the appliance has 
been made. This will also avoid delay ne- 
cessitated by the re-issuing of all certificates 
each year, since the new certification will 
be renewed by the inspector at the time the 
factory inspection is made. The revised form 
provides more space for a description of the 
appliance and it is intended to make such 
description in much more detail than that 


which is given on the present approval 
certificate. 

The use of the new certificate naturally 
will result in a change of inspection fees 
which have been approved and will go into 
effect in 1932. 

A reproduction of the new certificate and 
the new inspection fees will be shown in 
the revised edition of the booklet on Labor- 
atory Testing Policies which will be pub- 
lished later in the year. 


Oklahoma City and Shawnee 
to Vote on Gas Franchise 


The city council at Oklahoma City has 
decided to submit to the voters, en Septem- 
ber 22, a proposal for granting a new fran- 
chise to the Oklahoma Natural Gas Corp. 
of Tulsa. The council rescinded its former 
decision to submit in the same election, a 
proposal to vote $4,000,000 in bonds to estab- 
lish a municipal gas plant. The proposed 
franchise carries a top rate of 45c and a two 
per cent gross receipts payment on domestic 
gas sales. 

The Oklahoma Natural Gas Corp. and the 
Western Service Corp. will each ask ap- 
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proval of Shawnee voters on August 6, of 
gas franchise proposals. Both franchises 
carry lower rates than those now in effect. 


Oh-En-Gees Club Members 
Now Total Sixty-eight 


A new organization of women employees 
of the Oklahoma Natural Gas Corp., Tulsa, 
has been formed under the sponsorship of 
Miss Florence Rush, home service representa- 
tive of the company. This organization is 
known as the Oh-En-Gees. The object of 
its meetings is to educate women employees 
in all phases of the company’s activities so 
that they can deal more intelligently with 
the consumers of the company. 

At the present time clubs have been 
formed in Oklahoma City and Tulsa with a 
combined membership of 68. It is expected 
that similar clubs will be formed in other 
cities on the Oklahoma Natural system. The 
recognition given women employees is one 
phase of the progressive policies that are 
being adopted by the Oklahoma Natural 
Gas Corp. under the direction of E. C. Deal, 
Tulsa, president. 


er weg Plan of Gas 
Appliance Merchandising 


The El Reno office of the Oklahoma Nat- 
ural Gas Corp. entertained approximately 
2,000 citizens of El Reno at its office at the 
opening of a cooperative plan of merchandis- 
ing gas appliances between the Oklahoma 
Natural and El Reno dealers. About 16 
dealers of gas appliances in E] Reno had their 
display on the floor of the Oklahoma Natural 
office. 

A survey of El Reno by the New Business 
Department of the Oklahoma Natural has re- 
cently been completed. 


L. A. Farmer Now Assistant 
Engineer of Operations 


L. A. Farmer, in charge of the purchasing 
and stores department for Oklahoma Natural 
Gas Corp. has been advanced to the new 
position of assistant engineer of operations, 
assisting B. L. Maulsby who became engineer 
of operations on June 1. John Woodford 
has taken over the work of Mr. Farmer in 
the purchasing and stores department. 


Community Natural Conducts 
Range Selling Campaign 


Cash prizes of $75 for the division selling 
the largest number of ranges per regular em- 
ployee are being offered by the Community 
Natural Gas Co. new business department 
in a special range campaign during a month’s 
period ending August 10. 

First prize of $50 will go to the division 
selling the largest number of ranges, and a 
second przie of $25 will be awarded on the 
same basis. 


To Extend Service Area 


Union Gas Corp., headquartered at Inde- 
pendence, Kan., is planning to extend its 
mains to supply additional area in Bur- 
lington, Kan. 


Cedar Vale, Kan. In Line for Gas 
Glen W. Leighty of Winfield, Kan., has 


been granted a natural gas franchise at 


Cedar Vale, Kan. 
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Smaller 
Unit 
for 
Greater 


Gas 


Sales 


An extended commercial and industrial gas heating field 
is opened up with the introduction of the new Humphrey No. 60 
Unit Heater, latest addition to the Humphrey Products family. 


With a 60,000 B.t.u. input rating—equal to 207 sq. ft. of 
steam radiation,—equipped with a 1/30 H.P. 1150 RPM motor. 
The Unit delivers 690 cu. ft. of air per minute with a 40 degree 
temperature rise over room temperature. The air velocity is 495 
ft. per minute. When vented Unit operates 83% efficient. 


The new No. 60 Unit Heater fits in where the capaciiies of 
the larger sizes are not required. Small stores (candy, cigar, 
grocery) offices, shops, service stations and similar places. It can 
be installed by wall bracket or ceiling suspension method. The 
wall bracket is extra equipment and can be furnished for the No. 
60 Humphrey Gas Unit Heater only. 


Beautifully finished in black and green Japan, with chromium 
trim, it operates quietly and by either manual or thermostatic 
control, burning natural or manufactured gas. 


General Gas Light Company 


Kalamazoo, Michigan 


C. B. BABCOCK, Pac. Coast Mer., 135 Bluxome St., San Francisco 
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Featuring “Gas Heating, the Key to Comfort” 


The words “Gas 
are in black as is also the figure 
of the man. The key is the central figure, 


ORTLAND Gas & Coke Co. recently 
displayed a striking billboard of modern- 
istic design, showing the figure of a man 
carrying an enormous key and the inscrip- 
tion, “Gas Heating, the Key to Comfort.” 
The upper part of the board is in orange, 


shading down to yellow. 
Heating” 


The words “The Key 
black back- 


shown in vivid blue. 
to Comfort’ are white on a 
ground. 


Lone Star Files Fort Worth Injunction 


| Potent oro an election in which the 
voters authorized the City of Fort 
Worth to go into the natural gas business, 
the Lone Star Gas Co. of Dallas has filed 
an injunction suit against the City of Fort 
Worth to prevent the city from taking over 
the company properties. The vote for muni- 
cipal ownership was 8,460, while 6,177 voted 
against municipal ownership. 

The chief grounds for the injunction are 
that the city is without authority under the 
laws of Texas to condemn the property, since 
no provision is made for any method of 
legal procedure to effect the condemnation; 
and no money has been provided to pay the 
value of the ptroperty and the severance 
damages to other properties of the Lone Star 


Lewistown Natural Contract Goes 
to Patton, Sims & Day of Texas 


Lewistown Natural Gas Co., Lewistown, 
Mont., has let the contract for construction 
of a transmission line from the Armells 
structure to the city of Lewistown, and for 
the building of a distribution system there, 


to Patton, Sims & Day of Dallas, Texas. 
Construction is expected to begin immedi- 
ately. 


Natural Gas Dept. Convention 
Proceedings Ready in September 
Proceedings of the Annual Convention of 


the Natural Gas Department, A. G. A. for 
1931 are expected to be off the press in 


Gas Co. The application for the injunction 
states that the city is practically up to its 
bond limit and to the limit of its legal tax 
rate and has no money in its treasury. 


The municipal ownership movement was 
the outgrowth of a gas rate controversy 
which began in August, 1927, when the Fort 
Worth Gas Co., recently merged with the 
Lone Star, asked the city council for author- 
ity to increase the domestic rate. 


Negotiations for a contract were con- 
ducted by the City of Fort Worth for more 
than a year, culminating in the acceptance 
of a contract offered by the Shamrock Nat- 
ural Gas Co., subsidiary of the Shamrock 
Oil and Gas Co. of Pittsburgh, Pa. 


September. Copies of the 1930 Proceedings 
of the Department are still available at 
$2.50, and may be obtained by addressing 
the American Gas Association, Natural Gas 
Department, 420 Lexington Ave., New York. 


Tri-City Gas Co. in Construction 
Activity; Moves Offices 


Tri-City Gas Co., Chetopa, Kan., is con- 
structing a line to connect the Bartlett-Edna 
line with the Chetopa system of the com- 
pany. 

The Tri-City Gas Co. has leased new 
ofices in Chetopa, and is renovating and 
remodeling the building. H. E. Wackerle, 
president of the company, will move hi: 
ofhce from Edna to Chetopa. 
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W. F. Raber Now President of 
San Diego Consolidated 


F. RABER was elected president 
. of San Diego Consolidated Gas 
and Electric Co. at a meeting of the board of 
directors held in San Diego, Calif., on July 
24, it has been announced by John J. O’Brien, 
president, Standard 
Gas and Electric 
Co. Mr. Raber has 
been vice-president 
and general man- 
ager of San Diego 
Consolidated Gas 
and Electric Co. 
since 1924. The of- 
fice of president has 
been held by Rob- 
ert J. Graf, first 
vice - president of 
Standard Gas and 
Electric Co. and 
Byllesby Engineer- 
ing and Manage- 
ment Corp. 
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W. F. Raber 


Mr. Raber began his career with the 
Central Union Telephone Co. of Ohio in 
1891. In 1892 he became superintendent 
of the lighting department of the Citi- 
zens Electric, Railway, Light and Power 
Co. in Mansfield, Ohio, and in 1903 was 
made general manager of the Mansfield 


Railway, Light and Power Co. in Mansfield. 
He left this position in 1905 to become gen- 
eral manager of the Enid Electric Light and 
Power Company in Enid, Okla. From 1906 
to 1911 he was general manager of the 
Ottumwa Railway Light and Power Co. in 
Ottumwa, Iowa. In 1911 he became vice- 
president and general manager of the Arkan- 
sas Valley Railway, Light and Power Co., 
now the Southern Colorado Power Co., in 
Pueblo, Colo., which position he held until 
1924 when he was elected vice-president and 
general manager of the San Diego Gas and 
Electric Co. 


Annual Safety Congress to 
Meet October 12-16 


The 20th Annual Safety Congress and 
Exposition will be held October 12-16 at 
Hotel Stevens in Chicago. An attendance of 
approximately 7,000 delegates is expected, 
the 150 scheduled sessions will cover every 
phase of safety. More than 350 speakers 
selected from authorities on the subject will 
take part in the meetings. 


F. H. Bivens Named Director 
of Southern Counties Gas Co. 


Frank H. Bivens, vice-president in charge 
of public relations of the Southern Counties 
Gas Co., Los Angeles, was recently elected 
a director of the company to take the place 
left vacant by the death of C. H. Dickey. 


Arkansas Valley Natural Gas Co. 
Gets Franchise Extension 


Arkansas Valley Natural Gas Co. has been 
given a 12-month extension on its franchise 
at De Queen, Ark. The franchise expired 
on March 17, and the company now guaran- 
tees that the system will be complete at De 
Queen by March 17, 1932. 


Marshall, Mo., Scheduled for Service 


Missouri Gas & Electric Co. expected to 
have natural gas-~available at Marshall. 
Mo., some time during the month of July, 
according to Emmet Page, manager for the 
company at Marshall. 
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bearing the name Roper. From domestic gas 
ranges through the entire list of light, medium and 


h | ‘ heavy duty equipment, there is a Roper range for 
e Ine | every adjustment, every pocketbook, and to suit 
every individual fancy. 


¢ 
| h a [ IS Ropers operate equally well on manufactured 


gas, natural gas or any of the commercial liquefied 


Com p lete petroleum gases. 


A complete line of kitchen equipment is that 


George D. Roper Corp., Rockford, Ill. 


C. B. Babcock Co., 135 Bluxome St., San Francisco 
Pacific Coast Branch 


GAS RARGES 
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New San Pedro Office for Southern Counties 


View showing lobby and sales floor of 
the new San Pedro District offices of 
Southern Counties Gas Co. 


ORMAL opening of the new San Pedro 

Calif., district headquarters ofhce of the 
Southern Counties Gas Co. was held on Tues- 
day, July 21, attracting many interested 
friends of the company to the dedicatory 
reception to view the newly completed ofhce, 
of which O. R. C. Grow is manager. 


During the afternoon reception, held be- 
tween 2 and 5, refreshments were served to 
all those who attended and an evening pro- 
gram of entertainment was presented between 
7 and 9 to nearly 1000 San Pedro residents 
who were unable to attend the afternoon 
reception. 


With the opening of the new office the 
company has more than doubled its previous 
ofhice space, affording more convenient ar- 
rangements. Larger display floor space has 
been provided making possible a complete 
display of gas appliances. 


Gas steam radiators have been installed 
throughout for heating purposes. Radiators 
used to heat the entire forepart of the office 
are thermostatically controlled. 


Engineers Meet for Corrosion Discussion 


ernoon of July 1, at the call of W. 

M. Henderson, chairman of the Pa- 
cific Coast Gas Association Technical Sec- 
tion, and superintendent of distribution for 
the Los Angeles Gas and Electric Corp., a 
group of gas and oil engineers heard a pro- 
gram devoted to the general subject of pipe 
protection and soil corrosion. The session 
was held at the L. A. G. and E. Corp. audi- 
torium. 

Three features made up the _ excellent 
program, the first a review of “Soil Survey 
and Selection of Pipe Protection for the 
26-Inch Southern Fuel Line,” by Guy Cor- 
field, chemist of the Los Angeles Gas and 
Electric Corp. As its title indicates, this 
dealt with the detailed survey work on the 
Southern Fuel Co.’s 210-mile transmission 
line, now building from Kettleman Hills 
field to Long Beach, Calif. Approximately 
$400,000 is being spent to protect this line 
against corrosion, and Mr. Corfield told of 
methods which were followed in ascertain- 
ing the degree of protection to employ at 
various points. Discussion by H. P. George, 


AA came : in Los Angeles on the aft- 


chief engineer of the Southern Fuel Co., 
supplemented Mr. Corfield’s remarks. 

“Why Not Purchase Pipe Line Protec- 
tion?” was the significant subject of a paper 
prepared by K. H. Logan, chief of the Un- 
derground Corrosion Section, Bureau of 
Standards, the paper being read by R. C. Ter- 
radell, Engineer of the Los Angeles Gas and 
Electric Corp. Mr. Logan advanced the 
challenging thought that manufacturers of 
pipe protective materials should sell, not 
materials, but a guarantee of protection— 
which would involve their supervising in- 
stallation of the protection. 

The Los Angeles meeting was called pri- 
marily to give local men an opportunity to 
hear Dr. Gordon Scott, American Petro- 
leum Institute Research Associate, of the 
Bureau of Standards, Washington, D. C. 
Dr. Scott, through discussion and motion 
picture exhibition, brought a highly inter- 
esting message on “Inspection and Test of 
Pipe Line Coatings’—this field being the 
subject of the extensive research program 
which he is directing. 


Line to Serve Hartman by 
Colorado Gas and Utilities Co. 


Colorado Gas and Utilities Co., plans to 
build an extension from its main carrier to 
serve Hartman, Colo. The company con- 
structed a line from Hugoton field in Kan- 
sas to Lamar and other Colorado cities dur- 
ing 1930. The new lateral will extend from 
Bristol to Hartman. 


Council Bluffs Gas Co. to 
Hold Special Range Sale 


Council Bluffs Gas Co., Council Bluffs, 
lowa, is making plans for a gas range sale 
to be held during several weeks in August. 


Braman Oil Co. to Serve Boynton 


The city of Boynton, Okla., on July 8 
granted the Braman Oil Co., a franchise for 
the service of natural gas. 


Line from Dumas to Stratford 


and Boise City Nearly Complete 


Panhandle Power & Light Co., head- 
quartered at Borger, Texas, reports through 
General Manager C. R. Stahl that the line 
from Dumas, Texas, to Boise City, Okla., is 
completed to within a few miles of Boise City. 
July 25 was the date set for completion of 
the line. The distribution system at Strat- 
ford was completed early in July and gas 
turned into the system on July 13. Work on 
the distribution system at Boise City is being 
rushed and is expected to be complete not 
later than August 15. 


Carrizo Springs Office Moved 


The Carrizo Springs office of the Texas 
Gas Utilities Co. has been moved to the 
Winter Garden Theater Building in that 
town. District headquarters for the company 
are maintained at Del Rio, Texas, 
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A.G.A. Testing Laboratory 
Enters Industrial Field 


Extensive research is being conducted by 
the American Gas Association Testing Lab- 
oratory on industrial gas boilers in conjunc- 
tion with the preparation of approval re- 
quirements for appliances of that type. This 
set of requirements is of special interest in 
that it represents the entry of the Laboratory 
into the industrial field. 


Two Bulletins By Reliance 
Manufacturing Co. Off the Press 


Reliance Manufacturing Co., Alhambra, 
Calif., recently prepared two new bulletins 
for the trade. No. 25 covers all types of the 
company’s line of high pressure balanced 
valve regulators. No. 26 deals with liquefied 
petroleum gas regulating equipment for 
“bottled” gas installations. Both bulletins 
are available on request to the company at 
Alhambra. 


Kohlhoff Now Gas Utilization 


Engineer for Montana Power 


ILLIAM 

K OH L- 
HOFF has been ap- 
pointed gas utili- 
zation engineer of 
Montana Power 
Co., headquartered 
at Butte. The com- 
pany is construct- 
ing a natural gas 
transmission line 
from Cut Bank field 
to Butte, and has 
just completed a 
line from Dry 
Creek field to Boze- 
man. W. H. Kohlhoff 

Mr. Kohlhoff was 

formerly with Hydrauger Corp., San Fran- 
cisco, and previous to that time was gas 
superintendent at Salinas, Calif., for Pacific 
Gas and Electric Co., of San Francisco. Mr. 
Kohlhoff went to his new post with Montana 
Power during the first of July. 


Gas Service Co. Holds Cooking 


Schools in Hiawatha, Kan. 


Gas Service Co., Kansas City, Mo., held 
a series of successful cooking schools in 
Hiawatha, Kansas, recently. Nearly 400 
women attended the four sessions of the 
class, which was conducted under the direc- 
tion of Betty Boyle, home economics in- 
structor for Gas Service Co. 


Canadian Western Replacing 
Pipe in Service 20 Years 


Canadian Western Natural Gas, Light, 
Heat & Power Company, Ltd., is replacing 
stretches of its 16-inch main. This pipe has 
been in service for 20 years, but at sloughs 
and river crossings much of this work has 
been necessary due to alkali corrosion. 


John J. Hassler Named Gas and 


Elec. Engr. for Okla. Commission 


John J. Hassler on June 15 began his 
duties as gas and electric engineer of the 
Oklahoma Corporation Commission. He was 
formerly city manager of Elk City, Okla. 
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The time has passed for a water heater to 
be considered as merely an aid to the maid 
on wash days. Water heater selling has 
stepped out of the old-fashioned order into 
a new and immensely profitable market. 
Today the Welsbach salesman offers the 
most appealing reason ever advanced why 
a woman should own a Hotzone Water 
Heater: — 


Welsbach Hotzone Water Heaters are sold 
as an aid to beauty. Here’s a selling idea 
which intrigues a woman’s interest from 
the very start. 


You know that soap manufacturers, skin 
food advertisers and beauty specialists all 
prescribe hot towels, massages and sham- 
poos before retiring. You know, too, that 
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all these treatments re- 
quire hot water. That’s 
where Hotzone fits into 
the picture. This master heater brings clean, 
sparkling hot water—instantly. At any hour 
of the day or night it is always eager to offer 
first aid to faces. 


So, step along with Welsbach. The road 
is smooth-paved and free from traffic. To 
aid you further, we offer a series of strik- 
ing newspaper advertisements. They tell 
the beauty story in a way no woman can 
miss. These advertisements give Hotzone 
the ‘‘go”’ signal in any sales jam. Write for 
a set of proofs today. Address Welsbach 
Company, Gloucester City, New Jersey. 
Offices in Principal Cities. 
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SELF-ACTION STORAGE GAS WATER HEATER 


IN PRINCIPAL CITIES 


OFFICES 
226 So. Wabash Avenue, Chicago, Ill. 


50 Hawthorne Street, San Francisco 


Johnson Junior ls Announced 


HE Johnson Gas Appliance Co., of Ce- 

dar Rapids, Iowa, has recently made an 
addition to its line of gas heating burners, 
in the form of the Johnson Junior. The 
“Tunior” was designed for meeting the de- 
mand for a low-priced burner. It is more 
simple and lighter in weight than previous 
models and employs the patented Johnson 
The burner may be purchased 
stripped or with any 
needed. Optional equipment includes—safety 
pilot, pressure regulator, radiant brick, and 
thermostatic, remote (chain) or manual con- 
trol valve. A new price list and data sheet 
covering the complete Johnson line of con- 
version burners will be sent on receipt of a 


request to the company. 


features. 


optional equipment 


Tests Prove Gas Efficient for Hospital Use 


ESTS run by Supervising Engineer 

Miller from the Quartermaster Gen- 
eral’s ofhce in Washington, D. C., recently 
demonstrated that the Fitzsimmons General 
Hospital natural gas conversion is operating 
at 79.8 per cent efhciency. 

The Denver tests were made over a 24- 
hour period at various boiler ratings, from 
175 per cent to 50 per cent, on a Heine water 
tube unit with horizontally-inclined tubes 
and special baffle for gas. 

The Fitzsimmons job, completed last Octo- 
ber, is probably the largest hospital conver- 
sion in the United States, using an estimated 
650,000,000 cubic feet of natural gas an- 
nually. The complete gas installation con- 
sists of four 409-h.p. Heine boilers and two 
400-h.p. Sterling boilers. Steam _ require- 


ments in winter months frequently reach 
3,600 boiler h.p. per hour since steam heat 
requirements in 127 buildings on the military 
reservation are supplied by the boiler plant. 
In addition, there are demands for operation 
of laundry, refrigeration machinery, hospital 
sterilizers and steam cookers in_ kitchens. 
Gas is also used for ranges in five large 
messes, as well as for individual water heat- 
ing purposes in isolated buildings. 

The proposal and specifications which re- 
sulted in the large conversion were prepared 
by C. W. Gale, industrial gas superintendent 
for Public Service Co. of Colorado, of Den- 
ver. These specifications included provision 
for oil standby equipment which was also 
tested by Engineer Miller. 


Industrial Gas Research Committee Reports 


HE Fifth Annual Report of the Com- 
mittee on Industrial Gas Research of the 
American Gas Association was brought from 
the press in June, and it titled “Fortifying and 
Extending the Industrial Use of Gas Through 
Proper Research and Planning.” F. J. Rut- 
ledge is chairman of the committee. Follow- 
ing are the chapter headings of the publica- 
tion, which gives an outline of the scope 
of the committee’s work for the year: 
General Report of Committee, The Applica- 
tion of Gas Heat to Forging, The Applica- 
tion of Gas Heat to Bread Baking, Develop- 
ment of Refractory Diaphragm Burners, Ver- 
tical Lift Varnish Fires With Short Tunnel 
Construction, The Application of Gas Heat 
to Brass Melting, Research in the Applica- 
tion of Gas Heat to Bright Annealing, The 
Application of Gas Heat to Core Baking, 
Decarburization of Steel at Heat-Treating 
Temperatures, Research in the Application 
of Gas Heat to Direct Ceramic Firing, De- 
velopment of Gas Immersion Elements for 
Stereotype Melting, Research in the Elimi- 
nation of Noise in Industrial Gas Burners, 
A Study of the Characteristics of Burning 
Gas with Pre-Heated Air, Development of 
Gas Immersion Heating Elements for Zinc- 
Base Die Casting, Research in the Applica- 
tion of the Gas to House Cooling and summer 
Air Conditioning, Commercial Refrigeration 
With Gas, Research in Factors Affecting the 
Application of Gas to Short-Cycle Malle- 


ableizing, Research in Scaling of Steel at 
Heat-Treating Temperatures, Research in 
Fundamentals of Combustion Space Require- 
ments in Industrial Gas Furnaces, Research 
in Gas-Air Jet Ignition for Burning Bitumi- 
nous Coal, Development of Gas Immersion 
Heating Elements for Galvanizing. 


Southern Union Gets Permit to 
Operate in San Miguel County 


Southern Union Gas Co., Dallas, Texas, 
has been granted a franchise to operate in 
San Miguel County, N. Mex. The com- 
pany is constructing an extension from its 
Albuquerque-Santa Fe line to serve Las 
Vegas and other towns along the route of 
the line. The franchise gives the company 
the authority to begin construction on the 
distribution systems in the towns to be 
served. 


Natural Gas Service Co. Ready 
to Serve N. M. Towns 


Western Gas Co., and its subsidiary the 
Natural Gas Service Co., both headquar- 
tered at El Paso, Texas, plan to spend 
about $450,000 for extensions and improve- 
ments by January 1. Several towns along 
the route of the newly completed line from 
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El Paso to Douglas, Bisbee and Cananea will 
be served with gas for domestic use. Dem- 
ing, N. M., was given service early in July, 
and Las Cruces will have “natural” with 
the completion of a 24-mile extension from 
the main line to that town, where a fran- 
chise was recently granted to Natural Gas 
Service Co. ‘That company will operate the 
new systems in the several towns to be 
served. 


Bulletin for Compressor Users 
By Cooper-Bessemer 


An 8-page Bulletin, with points arranged 
for easy reference, is being mailed by The 
Cooper-Bessemer Corp., to those interested 
in four-cycle gas-engine-driven compressor 
units of 400 b.h.p. 

Installation photographs of the new Type- 
40 units in Mid-Continent, Pacific Coast, and 
Eastern compressor stations are shown. There 
is a drawing of the space plan for a 5-unit 
compressor station; also a top view of a twin 
unit, and a side-elevation view. 

Requests for the Type-40 Bulletin are be- 
ing handled from the Mt. Vernon, Ohio, 
office and from district offices. 


Pasco and Kennewick Extension 


To Get Under Way by Sept. 


Preparations are ‘being made by the 
Northwestern Natural Gas Co., Seattle, 
Wash., for beginning the extension of its 
line to Pasco and Kennewick, Wash. The 
new line will be approximately 25 miles long 
and will be constructed of 8-inch pipe. 
Franchise provision calls for work to be 
started by September 1. 


Kettleman Waste Gas Being 
Stored in Buena Vista Field 


During June, the Southern California Gas 
Co., headquartered at Los Angeles, began 
transportation of natural gas from Kettleman 
Hills Field to store it in the depleted sands 
of the Buena Vista Hills field, about 75 miles 
distant. It is anticipated that 25,000,000 
cubic feet of gas will be stored daily during 
off-peak months. 


Simonds Now President of 
Appalachian Gas Corp. 


O. H. Simonds has been named president 
of the Appalachian Gas Corp., headquarters 
company for several utilities in the middle 
west and south. Mr. Simonds was for the 
past eight years associated with the Electric 
Bond & Share Co., as operating sponsor of 
that company’s properties in the Mississippi 
Valley, among them United Gas Corp. 


Northern Natural Gas Co. 
Ready to Serve Fort Dodge 


Fort Dodge, Iowa, early in July was con- 
nected to the lines of the Northern Natural 
Gas Co. of Omaha, Neb. The initial con- 
nections were for industrial service, United 
States Gypsum Co., being the first consumer 
to receive service. Domestic service is ex- 
pected to begin in the town shortly, Fort 
Dodge Gas and Electric Co. operating the 
system. 


Shidler Grants Gas Franchise 


Citizens of Shidler, Okla., have voted to 
grant a 25-year gas franchise to the Okla- 
homa Power & Water Co. 
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A Quality Product 


Materials and work- 
manship of Pacific 
Gas-Steam Radiators 
are guaranteed to be 
of the highest grade, 
and free from defects. 
Radiator sections, 
burners, regulator 
housings, and air mix- 
ers are carefully se- 
lected, accurately ma- 
chined grey iron cast- 
ings. Every Pacific 
Gas - Steam Radiator, 
like other products of 
this firm, is tested and 
adjusted to actual op- 
erating conditions be- 
fore leaving the fac- 
tory. 


Gas Hegting 


Pacific Radiator Outstanding 
Gas Heating Achievement 


26” and 32” heights, 


Now is the Time to Install it 
HE PACIFIC Gas-Steam Radiator meets every ideal of 


architect, builder, and owner. 


Greater radiation surface 


of the 5-column design gives improved efficiency, faster heat- 
ing, and greater beauty. Steam pressure and gas consumption 
are automatically controlled. Write for full details on this 


profitable, easy-to-sell item. 


Pacific Gas Steam Radiators have been selected for the 


Los Angeles City Schools and High Schools, 


meeting very 


exacting requirements and rigid specifications, including safety, 


economy and efficiency of 
operation, and stability of 
construction. 


Outstanding Features 


Each radiator section and 
combustion chamber is a 
single-unit casting. Burner 
extends full length of ra- 
diator, under exact center 
of water chamber, devel- 
oping maximum steam in 
minimum time. Burner 
cast in one piece, without 
joints or welds. Double- 
disc diaphragm regulator 
gives positive control of 
gas and steam pressure. 
The owner has nothing to 
do but light burner, and 
this radiator provides 
quick, healthful heat, au- 
tomatically controlled and 
requiring no attention 
organ after it is turned 


Roseberry and Walter Streets 


Huntington Park 


California 
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Approval 
The laboratory 
seal of American Gas Associa- 
tion appears on every Pacific 
Gas-Steam Radiator, assurance 
that it has met basic national 
safety requirements. Also ap- 


Pacific ¢ Gas Radiator 


Company G27» 


proved by Underwriters’ Lab- 
oratories. 
Gas Radiators — 
Pressed Metal end 
Cast hon 
3 Call fora 
Hot Wateileae, Pacific Heating 
Engineer 


MANUFACTURERS of EVERY TYPE of GAS HEATING APPLIANCE 
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New Line of Vulcan Heavy Duty Gas Ranges 


TANDARD GAS EQUIPMENT CORP., 

New York City, has recently placed on the 
market a new line of Vulcan heavy duty 
ranges. New features incorporated into this 
line include the smooth front, oven heat con- 
trol, insulated oven, and heavier construc- 
tion. All door springs, hinges, manifolds, 
and flue plugs have been concealed. The 
ovens have been insulated with rock wool. 
This addition is optional, but the oven doors 


of all the new line are insulated, making it 
more comfortable for the chef. Oven heat 
control is optional. 

The capacity of the top has been increased 
by added area, and by concealing the flue 
pipe. Improved burner construction speeds 
up cooking operations and gives a wider 
spread of heat under the cooking top. The 
new ranges can be made up in Monel, Alle- 
gheny and other rust proof metals. 


McCarty Co. Names Hiram 
E. Cassidy as Vice-President 


Hiram E. Cassidy has been elected vice- 
president of The McCarty Co., Los Angeles, 
Calif., industrial and technical adertising 
counsellors. He has been associated with that 
organization for the past 2 years and was 
formerly director of sales research and ad- 
vertising for Axelson Manufacturing Co. 
The McCarty Co. recently expanded, taking 
new ofhces in the Bendix Building, Los An- 
geles, doubling its former office space, and 
expects to open a branch office in San Fran- 
cisco shortly. The company handles the ad- 
vertising campaigns for about 35 industrial 
organizations in California. 


Norfolk Gas Co. Sold to lowa- 
Nebraska Light & Power Co. 


Announcement was made on June 27 that 
the Iowa-Nebraska Light and Power Co., 
headquartered at Lincoln, Neb., had pur- 
chased the gas plant and distribution system 
of the Central West Public Service Co., at 
Norfolk, Nebr. The lIowa-Nebraska Light 
and Power Co. also owns the electric system 
in Norfolk and is contemplating consolidating 
both offices in the city. W. E. McFadden, 
district manager at Norfolk for the gas com- 
pany, will remain as district manager for the 
combined property. 


Northern States Power Co. Ends 
Successful Appliance Sales Year 


An increase of $14,000 in gas appliances 
sales for the first five months of 1931 as com- 
pared with the same period in 1930 is an- 
nounced by the Northern States Power Co., 
Minneapolis, Minn. The gas sales depart- 
ment was established about a year ago to ad- 
vance the sale of gas appliances, both direct- 
ly and through dealers. During the month 
of May this department reported 3,695 sales 
interviews, 798 prospects developed, 412 con- 


tracts closed and an added annual load of 
10,478,500 cubic feet. The company showed 
a net gain of 461 gas customers for the first 
five months of the year as compared with 284 
for a corresponding period last year. 


Customer Survey Campaign 


By Oklahoma Natural Gas Corp. 


Oklahoma Natural Gas Corp., Tulsa, 
Okla., is conducting a customer survey cam- 
paign throughout its system, with the object 
of making a personal call on every customer 
of the company in the state. During the call 
the representative of the company will ex- 
amine the customer’s gas appliances, adjust 
them and make minor repairs and arrange 
for major improvements if necessary. Okla- 
homa Natural serves gas retail in about 59 
communities with more than 600,000 popula- 
tion. 


R. M. McCalley Opens Branch 
Office at Portland, Ore. 


R. M. McCalley, dealer in Texas and Ok- 
lahoma oil leases and royalties, announces 
the opening of a branch ofhce at 905 Yeon 
Building at Portland, Ore. Mr. McCalley 
was formerly superintendent of distribution 
for Portland Gas and Coke Co., and later 
was with the Forrest E. Gilmore Co., Tulsa, 
Okla., as manager. 


Announce Plans for Line from 
Baker Field to Twin Cities 


Plans for a 24-inch line from the Baker 
field in eastern Montana, to Minneapolis and 
St. Paul, are reported to be under consid- 
eration by the Northwestern Oil and Natu- 
ral Gas Co. The report states that the com- 
pany expects to make application shortly for 
franchises in the Twin Cities. 
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Doublex Simplex Pipe Catalog 
Now Off the Press 


The Doublex Simplex pipe catalog of the 
American Cast Iron Pipe Co. has come from 
the press, and is ready for distribution to 
users of pipe and fittings. It contains 48 
pages of information and is well illustrated. 

The catalog describes in detail Mono-Cast 
Doublex Simplex cast iron pipe, which is be- 
ing used for the distribution of gas and 
water. This pipe is the result of two de- 
velopments—pipe made centrifugally in re- 
fractory molds, and the development of a 
joint embodying the stuffing box gland prin- 
ciple. 

Specifications governing the manufacture 
of this project are included in the current 
edition of the Doublex Simplex catalog. Cop- 
ies of the new catalog will be sent on receipt 
of a request. 


Coast Counties G. and E. Extends 
Service in Contra Costa County 


Coast Counties Gas and Electric Co., 
Santa Cruz, Calif., is expanding its proper- 
ties in Contra Costa County, the latest work 
including the completion of a natural gas 
transmission line and distribution system for 
the city of Danville and the Mt. Diablo 
Country Club. 

This work called for the building of 6 
miles of 4-inch transmission line from Wal- 
nut Creek, where a distribution system was 
completed last year, and also the building 
of 2'%% miles of 2-inch line to serve the 
properties at the Mt. Diablo Country Club, 
which includes a large club house and many 
large country estates. 

This extension will serve about 150 con- 
sumers. F. S. Thomas, district manager of 
this division, is in charge of the work. 

Construction will soon start for a gas dis- 
tribution system in the town of Nichols. 


Sunflower Gas Co. Associates 
File Bankruptcy Proceedings 


Three associated companies of the Sun- 
flower Gas Co. of Fort Scott, Kan., filed 
voluntary bankruptcy proceedings in the fed- 
eral court at Fort Scott on June 29. The 
comanies filing the proceedings were the 
St. Paul Gas Co., the Parsons Pipe Line 
Corp. and the Savonburg Gas Co. Their 
aggregate liabilities were given as $991,- 
793.21 and their total assets listed as $351,- 
827.25. There were hree distinct petitions 
filed and all were signed by Francs I. Van- 
der Beek, president, of New York City. 


New Orleans Hot Water Service 
Assn. Holds First Yearly Show 


The New Orleans Hot Water Service As- 
sociation held its first Annual Water Heater 
Show from July 13 to 18 in the Public Serv- 
ice Building, New Orleans, La. The show 
featured new developments in automatic 
water heating and the use of hot water as 
an aid to health and cleanliness. 

The show was presented through the co- 
operation of the New Orleans Public Serv- 
ice Inc., water heater dealers and licensed 
master plumbers. 


Snohomish, Wash., May Get 
Gas from Everett Plant 


Empire Investment Co. has been granted a 
franchise to serve gas in Snohomish, Wash. 
It is reported that the company plans to sup- 
ply gas from the plant at Everett, Wash., 
again instituting the service that was discon- 
tinued several years ago. 
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Here 7s 
added safety 


for botlers 


... and relief to weary gauge watchers ! 


Owners of gas fired steam and vapor heating systems can forget about 
the height of their boiler water. 


Engineers of steam plants can quit worrying about the danger that 
goes with a break in a pipe, interruption of water supply and other 
unavoidable mishaps that effect water level. 


You can help them get safety and make added sales and profits by 
installing the Minneapolis-Honeywell Low Water Cut Off or Duplex 
Switch. 

The Low Water Cut Off, for use on boilers already having a pressure 
control, reliably protects the boiler by breaking the circuit and stop- 
ping the burner whenever water approaches a dangerously low level. 
‘The burner automatically starts up again when the water level is rees- 
tablished. Or, if preferred, resetting can be made a manual operation. 


The Duplex Switch combines a low water cut off and a pressure 
control. In operation the Duplex controls boiler pressure in the cus- 
tomary manner as long as the water level is adequate. It shuts off the 


burner when the water gets too low. 


This equipment is part of a complete line of equipment that Min- 
neapolis-Honeywell has developed to make gas what people want it to 
be: Completely automatic. Send for catalog ““Gas Heating Controls,’’ 


giving full details. 


Minneapolis- Honeywell Regulator Company 


CALIFORNIA BRANCH 
557 Market Street, San Francisco, California 


DISTRIBUTORS 
Portland, Seattle, Salt Lake City, Denver 


wae. BARU FT ORS 


Duplex Switch 


r Arthur F. Erickson Co. English & Lauer Daly Company o 7 Hawley-Richardson-Williams Co. 
North 315 Selling Bldg. Southern 1224South PedroSt. Denver 1635 Blake St. Salt Lake 204 Dooly Bldg. 
Coast Portland, Oregon California Los Angeles, Calif. Denver, Colo. City Salt Lake City, Utah 


MINNEAPOLIS-HONEY WELL 


Automatic Heat Controls 
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WORTHINGTON 
PRODUCTS 


COMPRESSORS 
Stationary and Portable 


PUMPS 
All Sizes—All Types 
For All Services 
Any Capacity—Any Pressure 


CONDENSERS 

and Auxiliaries 
DIESEL ENGINES 

GAS ENGINES 

FEEDWATER HEATERS 

WATER, OIL and 
GASOLINE METERS 
MULTI-V-DRIVES 


ROCK DRILLING EQUIPMENT 
Rock Drills 
Automatic Heat 
Treating Machines 
Forging Furnaces 
Drill Steel 
Accessories 


CHROMIUM PLATING 
Literature on request 


WORTHINGTON PUMP AND 
MACHINERY CORPORATION 


Works: Harrison, N. J.; Cincinnati, Ohio; 
uffalo, N. Y.; Holyoke, Mass. 


GENERAL OFFICES: HARRISON, N. J. 


District Sales Offices or Representatives 
in Principal Cities 


WORTHI 
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McCluskey Division Sales Mgr. 
for Natural Gas Equipment, Inc. 


Natural Gas Equipment, Inc., has an- 
nounced the appointment of James C. Mc- 
Cluskey as sales manager, southern division, 
with headquarters at Los Angeles. Mr. Mc- 
Cluskey has been associated with Natural 
Gas Equipment, Inc., for the past 8 years in 
the California and Mid-Continent fields. In 
his new capacity he will have charge of sales 
in southern California, including the Kettle- 
man Hills area. 


New Orleans Public Service Inc. 
Resumes Dividend Payments 


New Orleans Public Service Inc., New Or- 
leans, La., recently declared a dividend of 
56% cents per share on the common stock 
payable July 1 to holders of record June 
16. This is the first dividend payment since 
July 1, 1929. 


Rate Reduction at Tishomingo 


and Madill by Standard Gas Co. 


A reduction of gas rates applying to Tisho- 
mingo and Madill, Okla., and effective July 
1, has been announced by the Standard Gas 
Co. The new rates represent a reduction of 
10 cents per thousand cubic feet on the first 
four steps of the rate schedule. 


20,000,000 Cu. Ft. Well 


Completion of a 20,000,000 cubic foot well 
in the Jal area of Lea county, N. M., has 
been reported. The well was brought in 
from a depth of 2795 feet by Leonard & 
Levers. It will be completed as a com- 
mercial gas well. 


— 
-BURNERS 


ALL INDUSTRIAL 
PURPOSES 


JOHN ZINK CO. 


| Oklahoma Natural Gas Bldg. 
| Phone 4-9838 


TULSA, OKLAHOMA 


| 
Flameless Burners 
| 


Flame Burners 
Short Flame Burners 


USED FOR: “ 
Ice Plants 

Cotton Gins 
Pumping Plants 
Laundries 

Brick Plants 
Electric Generating 
Manufacturing Plants 2 


Single Cylinder 25 to 100 h.p. 


WRITE US FOR FULL INFORMATION ABOUT THESE SAVINGS 


CHARTER GAS ENGINE COMPANY - 
Manufacturers of Dependable Gas Engines Since 1880 


Gas engines save over 
Electric Motors 
Steam Engines 
Gasoline Engines and 
Oil Engines. 

Their savings are so 
great you will be 
surprised. 


STERLING, ILLINOIS 


Double Cylinder 60 to 200 h.p. 
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N. W. Oil and Gas Assn. 
Conducts Advertising Campaign 


Northwest Oil and Gas Association, Seattle, 
Wash., on July 16, began a publicity cam- 
paign designed to advertise the possibilities 
and value of gas and oil development in the 
Pacific Northwest. Milton S. Hurwitz, 
executive secretary, opened the campaign with 
a radio talk over station K J R, which was 
followed by talks made by leaders of in- 
dustry in the Northwest. Supplementing the 
radio broadcasts will be newspaper, direct 
by mail, and other types of advertising. 

The association has moved to larger head- 
quarters in the Chamber of Commerce Build- 
ing, Seattle, Wash. 


Minneapolis-Honeywell Offers 
Booklet on Modustat Control 


Minneapolis-Honneywell Regulator Co., 
Minneapolis, Minn., has brought from the 
press a booklet on the subject of the Modu- 
stat automatic orifice system of individual 
room temperature control and on the Modu- 
trol system of air conditioning control. The 
booklet is attractively done in the modern 
mode, with illustrations in color, and line 
diagrams, showing typical _ installations. 
Phantom views of the structure of the ther- 
mostatic controls are used, as well as illus- 
trations of the process of manufacture. 


Newman Gas Equipment Co. 
Adds to Staff 


The Newman Gas Equipment Co, with 
main offices at 447 Sutter St., San Francisco, 
has recently made additions to its personnel. 

J. F. Schooley, formerly with the Natural 
Gas Corp. of Washington in the capacity of 
Port Angeles representative, is now working 
out of the Newman Co.’s main office in San 
Francisco. Ed Wang, formerly with the 
Minneapolis-Honeywell Co., has been placed 
in charge of the Oakland branch, and Gene 
Holtkamp, formerly Pacific Gas and Elec- 
tirc Co. employee in Modesto, is working with 
the heating contractors on retail sales. 


Permit Given to Bivens for 
Baggs-to-Laramie Carrier 


Wyoming Utilities Commission has grant- 
ed a certificate of public convenience and 
necessity to C. E. Bivens and associates to 
construct a natural gas pipe line from the 
Baggs field in southern Wyoming to Lara- 
mie. The line will be approximately 123 
miles long, and will probably extend to 
Saratoga, Rock River, Bosler and _ possibly 
Cheyenne. 


Pocatello Extension Postponed 
Until Next Spring 


Wasatch Gas Co., Salt Lake City, Utah, 
has postponed construction activity on _ its 
carrier to Pocatello, Idaho, and points en 
route until next Spring. The decision of 
the Supreme Court of Idaho giving the 
company authority to build the extension 
came too late to permit completion of the 
line until after the heating season was well 
umder way. 


Stratford, Okla., to Get Gas 
Service by September | 


The town council of Stratford, Okla., in 
July signed a contract with J. G. Hughes for 
a gas distribution system with the provision 
that service will be installed by September 1. 
It is proposed to connect with a gas line of 
the Phillips Petroleum Co. in the Bebee field 
about 10 miles northeast of the town. 
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of Ferformance 


helps sell 


MORE RANGES 


Whuren gas range manufacturers 
equip their ranges with the Robert- 
shaw they know what they are doing. 


They know they are using the 
finest automatic oven control that 
can be made. And they are glad to 
use it despite its higher cost, for 
the very good reason that they also 
know that it gives the best service. 


Performance counts in gas range 
merchandising just as decidedly as in all 
the other improved devices now used so 
generally in the American home. 


National advertising has made the better 
performance of Robertshaw equipped 
ranges known to all the housewives of the 


ROBERTSHAW 
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“The Unseen Chef who 
makes every meal 
a success. 


land. They expect to obtain the 
Robertshaw when they buy a gas 
range—in fact, many new ranges 
are being sold right now simply 
because so many women want the 
freedom from oven watching that 
they know a Robertshaw equipped 
range will bring them. 


That’s why you can increase your 
range sales this season by “play- 
ing up. your Robertshaw fitted 
ranges. Write today for the complete 
Robertshaw program of magazine and 
radio advertising. It’s a selling force that 
you can cash in on immediately. 


ROBERTSHAW THERMOSTAT COMPANY 
YOUNGWOOD PENNSYLVANIA 


AutomatiCook | 
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Johnson Junior 


Easy to Buy 
Easy to Sell 


The Johnson Junior with its 
low initial cost—low operat- 
ing cost—amazing efficiency 
and dependability is easily 
within the means of a great 
group of gas home heating 
prospects; and they are ac- 
cepting it because they can 
afford it. Anything that’s easy 
to buy is easy to sell. Get the 
facts on the Johnson Junior 
today—they re interesting. 


GAS APPLIANCE (6. 


| Pacific Coast Kepresentative—C. B. BABLUCK CO. 
| 135 Bluxome St., San Francisco, Calif. 


Gas Furnaces and Heating 
Appliances 
NEW MODELS—LOWER PRICES 


> sizes of Console Heaters 
6 Floor and Wall Furnaces 


8 sizes Basement Furnaces 


R yaN S E See 


Write for descriptive catalog and prices. 
Manufactured by 


FRASER FURNACE COMPANY, INC. 


Stockton, California 


H. R. BASFORD 


Floor and Wall 
Furnaces 
Priced $56 and Up 


Circulating Heaters 
Priced $39.50 and Up 


San Francisco 


Los Angeles 


California 
Distributors 


Mettler Entrained Combustion Gas Burners 
Purposes 
FOR Al, 


Kinds of gas 
Pressures 
LEE B.METILER. CO. 


406 S Main \ 4 
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Safety Gas Main Stopper Co. Adds 


Goodman Device To Its Line 


HE Safety Gas Main Stopper Co., 
Brooklyn, N. Y., has recently introduced 
the Gardner Goodman Stopper to its line, 
and is now manufacturing the stopper in 
sizes for use in mains from 4 to 8 inches. 
The stopper, designed for low or intermedi- 
ate prsesure, has been used on pressures up 
to eight pounds. 
Willis W. Gardner, district gas engineer 
of the Connecticut Light & Power Co. at 


Meriden, Conn., is the inventor of the stop- 
per, and has patents pending on the device. 
The stopper has been used over the past 
year’s time. 

The Goodman canvas covered bag, stand- 
ard equipment, is used in conjunction with 
the stopper. The invention consists of a 
brass cylindrical container for the bag. This 
is screwed into a tapped hole in the main. 
According to the manufacturer of the device 
it can be inserted into a live main with a 
minimum of danger to the workmen. 


Calgary and Lethbridge Gas 
Rates Will Not Be Lowered 


The application of the cities of Calgary 
and Lethbridge for lower gas rates was dis- 
missed by the Board of Public Utility Com- 
missioners of Alberta. Costs of the applica- 
tion are to be met by the Canadian Western 
Natural Gas, Light, Heat & Power Co., Ltd. 
and to be charged to its operating expense. 


O. P. Simler, Vice-President of 
Hoffman Heater Co., Dies 


O. P. Simler, vice-president and general 
manager of the Hoffman Heater Co., Louis- 
ville, Ky., died on July 7. Mr. Simler had 
been with the company for 12 years, and in 
the water heater industry for the past 25 
years. Mr. Simler was 49 years of age and 
leaves a widow and two sons. 


W. J. Briggle Joins Staff 
of Lone Star Gas Co. 


W. J. Briggle has recently joined the staff 
of the Industrial Department of the Lone 
Star Gas Co., Dallas, Texas. Mr. Briggle is 
a graduate of the University of Missouri and 
was formerly employed by Texas Power and 


Light Co. 


Quota of 1,000 Ranges for 1931 


Central Illinois Public Service Co., Spring- 
field, Ill., has set a quota of 1,000 gas ranges 
to be sold in 1931, and is conducting a cam- 
paign for the sale of ranges and storage type 
water heaters. 
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QUICK ‘FACTS 


about 
the, ROBERTS 


4 

i. Full air control. 

2. Secondary air delivered to 
point of combustion. 

26. Positive acting automatic 
pilot. 

f#. High air inspiration steel 
muxers. 

«be Rugged, long life, china 
clay radiants. 

Send for new Roberts-Gordon book entitled, ‘Sell 


ing the Home Heating Market.”’ Sent to any gas 


company execulives entirely Rilhiout vbligation 


ROBERTS-GORDON 
APPLIANCE CORPORATION us 
lJ? BUFFALO,N.Y. |__ 


ROBERTS 


GAS HEATING UNIT 
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Industrial Gas 
BOILERS 


Recently Patented— 


THE H. E. FLUELESS 


No flues—No tubes—No coils 


Revolutionary in Construction 
| H.P. 2 H.P. 3 H.P. 4 H.P. 5 H.P. 
"No tubes but equal efficiency.” 


P. M. LATTNER MANUFACTURING CO. 


Factory Warehouse Distributor 
516 12th Avenue S. W. 2646 South Hill Street 
Cedar Rapids, lowa Los Angeles, California 


ROB TL 


REGULATORS & GOVERNORS f 


Complete Line of Regulators for 
Natural, Manufactured, Butane and Propane Gas 


Pacific Coast Representative, 


T. G. ARROWSMITH COMPANY, — 


661 Howard Street San Francisco, Calif, 
Phone Garfield 8419 


GROBLE GAS REGULATOR COMPANY 


Office and Factory: Anderson, Indiana 


The BARTLETT HAYWARD CO. 


Designers and Builders 


GAS HOLDERS 


COMPLETE COAL GAS, CARBURETTED WATER 
AND BY-PRODUCT PLANTS 
SALT WATER and FRESH WATER CONDENSERS 
PURIFIERS, STEEL TANKS, FELD VERTICAL SCRUBBERS 


Main Office and W orks Lincoln Building 
Baltimore, Mad. New York City 


WESTERN GAS 


Gas Sales Maintain Good 
Level for Month of May 


Revenues of manufactured and natural gas 
utilities aggregated $54,788,105 in May, 1931 
as compared with $55,505,276 in May, 1930, 
according to reports to the statistical depart- 
ment of the American Gas Association from 
companies serving some 13,719,538 customers 
and representing about 90 per cent of the 
public utility distribution of manufactured 
and natural gas. 

This slight decline in revenues, amounting 
to only 1.3 per cent, is the smallest decrease 
in gas utility revenues registered during the 
current year, and doubtless presages the 
attainment of stabilized levels from which 
future changes should take an upward trend. 

Revenues of the manufactured gas utilities 
aggregated $32,427,273 for the month, a drop 
of 1.5 per cent from a year ago, while gas 
sales totaled 30,419,411,000 cubic feet, a 
decline of 1.2 per cent. 

The natural gas utilities reported sales of 
54,742,695,000 cubic feet for the month, a 
decrease of 4.5 per cent from the May, 1930 
figures. Despite this drop in sales however, 
natural gas company revenues aggregated 
$22,360,832 for the month, as compared with 
$22,590,984 a year ago, a decrease of only 
1 per cent in revenues. 


Chase Named Sales Manager 
for Plant Rubber and Asbestos 


Announcement is made of the appointment 
of R. H. Chase as general sales manager of 
the Plant Rubber and Asbestos Works, San 
Francisco. Mr. Chase’s experience covers 12 
years of sales and engineering work in bin- 
dred industries to those which the Plant 
company serves. 

The creation of the general sales mana- 
ger’s position is made to coordinate the sales 
activities of the company. 

Plant Rubber and Asbestos Works’ prod- 
ucts include magnesia insulations, air cell and 
wool felt insulations, Vitex gas vent and 
flue pipes, Vitrefax fire brick and refracte- 
ries, rock wool insulations and acoustical 
corrections, rubber hose, belting and packing. 


Webster Manual and Data 
Book on Burner Design 


The Webster Engineering Co., Tulsa, 
Okla., has just completed the publication of 
the Webster Manual and Data Book, after 
two years of compilation. It is a collection of 
information on industrial gas-fired burner 
design and application, and contains 120 
pages. Copies may be obtained by writing 
the Webster Engineering Company. 


Chatsworth Service Scheduled 
for August | by Southern Cal. Gas 


Service was expected to begin in Chats- 
worth, Calif., about August 1, with work 
being rushed to completion during the clos- 
ing days of July. Southern California Gas 
Co. of Los Angeles is constructing the lateral 
and the distribution system, and will serve 
the gas. 


Minneola Now Being Served 


Natural gas from the lines of the Pan- 
handle Eastern Pipe Line Co. was _ turned 
into the mains at Minneola, Kan., early in 
July. Central States Gas Utilities Co. of 
Kansas City, Mo., serves the town. 
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Interior and exterior views of St. Paul’s Episcopal Church, Burlingame, Calif. 
—one of the hundreds of churches in Southern California that are heated with 
Clow Gasteam. Architect: W.C. F. Gillam, A. I. A. 


CHURCHES  ... a HUGE MARKET 


AS PROVED BY THE HUNDREDS 
NOW HEATED WITH CLOW GASTEAM 


Here is a tremendous market for Clow Gasteam Radiators and 
gas. With few exceptions, every denomination in each village, 
town and city has its church. The fact that heat is needed in 
a church only at certain periods of the day and 
week, makes the flexibility of Clow Gasteam 
particularly suitable. 


Shortly before services, heat can be turned on 
—and steam delivered promptly. It can be shut 
off with the turn of a valve. 


For churches—Clow Gasteam is ideal. Installa- 
tion is easy and economical. Radiators are trim 
—well designed. They require no repairs—virtually no attention over long years of 
use. They eliminate the fuel and ash problem. 

These modern, gas-burning radiators find a wide and rich market in churches. 
Step up your load by selling Clow Gasteam in your community. 


JAMES B. CLOW & SONS g NW} 201-299 N. Talman Avenue, Chicago 


Listed by Underwriters Laboratories Approved by A. G. A. Testing Laboratory 
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Los Angeles 


BITGOOD . 


Multiple Jet Gas Burners 


Industrial Furnaces 


SAN JOAQUIN BURNERS 


Prat Daniel Thermix Stacks and Air Heaters 
Bigelow-Liptak Suspended Arches and Walls 
North American Burners and Blowers 


F. S$. BITGOOD, Inc. 


Furnace and Combustion Engineers 
Portland 


San Francisco 


CONTROL 


| jw present economic readjustment 
has resulted in a careful check of 
those production factors that are con- 
trollable. It has awakened business 
executives to the necessity of safe- 
guarding against every possible failure 
emergency. Leahy Dual Combustion 

urnaces provide this safe-guard in the 
boiler room. Leahy Furnaces burn either 
gas or oil with equal economy. In the 
case of one fuel failure, the other may 
be substituted without loss of time or 
efficiency. Coupled with this feature is 
the Leahy superior workmanship, 
backed by thirty years of experience 

- 


LEAHY MANUFACTURING CO 
Established 1902 
1804-1812 East Eighth Street, Los Angeles, Californie 


E. A. CORNELY INC. 
1452 Bush Street, Sen Francisco, Calitomia 


WALWORTH 
VALVES 
FITTINGS 


ens 


WALWORTH 


General Sales Office 
60 E. 42nd St., New York 


WALWORTH CALIFORNIA CO. 
235 Second St., San Francisco 


WALWORTH COMPANY 
809 Fourth Place, Los Angeles 


FORNEY 


COMBINATION GAS and OIL BURNERS 


For Power Plant and Industrial Uses 


Write for Literature 
and List of Installations 


FORNEY COMBUSTION 


513 CENTRAL BANK BUILDING, DALLAS, TEXAS 


ENGINEERING CO. 


WESTERN GAS 


Petroleum Heat & Power Co. 
Adds Gas-Fired Equipment 


HE Petroleum Heat & Power Co., of 

California, until recently an exclusive 
manufacturer and distributor of oil burning 
heating equipment, has turned to the sale 
of gas-fired products as a means of effecting 
a more complete 
coverage of the 
heating field. 

This company is 
an outgrowth of the 
Fess System Co., 
which was founded 
in San Francisco in 
1903. The general 
sales office and fac- 
tories are now at 
Stamford, Conn., 
where they have 
been located since 
1915. The company 
had its origin in 
San Francisco, and 
the present Califor- 
nia organization includes, besides the San 
Francisco office, one at 3810 Broadway, Oak- 
land, one at 12-3rd avenue, San Mateo, and 
one at 455 East 3d Street, Los Angeles. 

The San Francisco office, display room, 
repair and assembly plant of the Petroleum 
Heat & Power Co. at Van Ness Avenue and 
Jackson Street was opened early this year. 

A. E. MacInnis, vice-president and gen- 
eral manager of the Petroleum Heat & Power 
Co., of California, was formerly president of 
the Power Plant Engineering Co. of Seattle, 
Tacoma and Portland, which company spec- 
ialized in heating equipment for nine years, 
serving as far north as British Columbia and 
Alaska. 

Upon the acquirement of the Power Plant 
Engineering Co. by the Petroleum Heat & 
Power Co., Mr. MacInnis was made vice- 
president of the parent organization, and 
established headquarters in San Francisco, 
adding gas-fired equipment to the sales set-up. 

A representative line of gas burning 
equipment was added, including the Aladdin 
basement, floor and wall furnaces in all sizes. 
the Fraser console heater, Ruud hot water 
heaters, the Humphrey Radiantfire and unit 
heater, N.G.E., Webster and Janitrol com- 
mercial conversion burners and Wilgus reg- 
ulators. 

In addition, the company’s own P.H.&P. 
boiler, which is manufactured at the plant in 
Stamford, Conn., is being placed on the mar- 
ket as an appliance which can burn either 
gas or oil. 


A. E. Maclnnis 


Canadian Western Conducts Series 
of Cooking Classes at Lethbridge 


The Home Service Dept. of the Canadian 
Western Natural Gas Light, Heat & Power 
Co., Ltd., recently completed a series of five 
cooking classes in Lethbridge, Alberta. A 
total of 1810 women registered for the 
classes. 


Worthington Gas Co. Is Sold 


The Worthington Gas Co., Worthington, 
Minn., has been purchased from the Con- 
tinental Public Utilities Corp., Minneapolis, 
Minn., by the Worthington Creamery & 
Produce Co., of which E. O. Olson is presi- 
dent. 


General Ceramics Co. in Larger Office 


General Ceramics Co., manufacturer of 
refractories for gas appliances has moved to 
larger offices at 71 West 35th Street, New 
York City. 
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Minimize Maintenance with the 


MASON 


AUTOMATIC GAS BURNER 


High temperature alloys 
and quality refractory 
materials plus reliable 
safety-pilot and control 
equipment make this burner 
practically free from need 


of service. 


MAXON PREMIX BURNER Data 
~ COMPANY Jeri 


MUNCIE, INDIANA 
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The Perfect Gas Vent and Flue Pipe 


NOW 


MADE 
WITH 


GLAZED SURFACE 


TO 


ELIMINATE 
ABSORBTION. 


WRITE 


for fully 
descriptive 


catalog to 
RUBBER and 


DLAN ASBESTOS WORKS 


537 BRANNAN STREET....SAN FRANCISCO 


Manufacturers 


Tie? FAN 


Supremacy 


is not a newly-won achievement, but an old and 
accepted standing in the eyes of gas appliance men 
and the public alike. No other gas range combines 
so many outstanding superiorities into such a perfect 


whole—the TAPPAN Insulated Oven gas range. 


H. R. Basford Co. H. R. Mayer F. W. Schwab 
665 Howard St. 1001 E. ist St. 2512 N. Stevens 
' San Francisco Los Angeles Tacoma 


WESTERN GAS 


Industrial Alcohol from Waste 
Gas is Successful Experiment 


Manufacturing of industrial alcohol from 
Turner Valley gases which are collected at 
the well heads and allowed to escape, has 
now been developed in the laboratory of the 
National Research Council at Ottawa, Can. 

Under Dr. A. Cambron, senior chemist of 
the research branch of the Council, the gas 
is converted first into ethelyne and then to 
industrial alcohol. 

The economical possibilities of this process 
are now being considered and the report 
from Ottawa states “The operating ,costs ex- 
cluding overhead and any charge made for 
waste gas would not exceed 25c per gallon.” 

Canada uses about $2,000,000 worth of 
motor alcohol every year. In France the 
production of alcohol from this source has 
been given study and the opinion is expressed 
by the Canadian research officials that if it 
can be manufactured in Canada at a sufh- 
ciently low price there will be a wide market 
for it as a liquid motor fuel. 


Type CC Cutting Torch 
By Bastian-Blessing Co. 


Bastian-Blessing Co., maker of Rego weld- 
ing and cutting equipment announces a new 
cutting torch. 

The weight of the new Type CC cutting 
torch is 46 ounces with tip attached; it 
has an overall length of 20% inches from 
base of handle to end of tip nut. It is adapt- 
able for use with acetylene, hydrogen, carbo- 
hydrogen, oxy-acetylene, and the liquefied 
petroleum gases such as butane, propane, etc. 


Indianola and Winterset to 
Have Natural Gas Service 


Iowa Power and Light Co., Des Moines, 
Iowa, has taken over the gas franchises at 
Indianola and Winterset, Iowa. According 
to C. A. Leland, Jr., vice-president of the 
company, laterals will be run to the town 
from Continental Construction Corp.’s Chi- 
cago carrier. [The company plans to spend 
about $40,000 in each town. 


House Heating Campaign Gets 
Under Way at Council Bluffs 


Council Bluffs Gas Co., Council Bluffs, 
Iowa, is conducting a house heating cam- 
paign in that city, and has set a mark of 
1,000 installations by January 1. House heat- 
ing in Council Bluffs usually means the in- 
stallation of a central plant or a conversion 
job. In order to reach this quota the com- 
pany has added several men to the sales 
force. 


Line From Pecos to 
Fort Stockton Progressing 


Big Bend Pipe Line Co., Fort Stockton, 
Texas, is progressing on the work of laying 
a natural gas transmission line from the 
Pecos Valley gas field to Fort Stockton. The 
trench is completed and construction crews 
are awaiting the arrival of pipe shipments. 
H. C. Langston is construction foreman for 
the company. 


Consumers Gas Co. May Serve Craig 


Consumers Gas Co., operating in southern 
Colorado, is reported to be considering the 
possibilities of furnishing the town of Craig, 
Colo., with natural gas. 


“ Sha, 
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The Mueller line of gas-fired equipment com- 
prises popular-priced furnaces of pressed steel, 
steam and hot water boilers and heavy duty cast 
iron furnaces. The splendidly constructed Gas 
Fra Cast Furnaces are particularly adapted to 
large installations such as_ theaters, schools, 
churches and other public buildings, as well as 
for general residence heating. There are many 
large GAS ERA installations of these types 
throughout the West. 


Investigate the Mueller line. Would you like to 
have our representative call? Or shall we mail 
you complete literature and price details? 


L. J. MUELLER FURNACE COMPANY 
334 S. 2nd St. Milwaukee, Wis. 


; = oe 
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Note the compact, simple as- 
sembly of this three - section 
Mueller Gas Era pressed steel 
furnace. Standardized design 7. 
and packing greatly simplifies ¥ a 

stocking and installation. - 9 


Note the serpentine type, heavy cast iron 
heating sections of the GAS ERA cast fur- 
nace, illustrated above. These sections are 
formed by two half-sections, accurately sur- 
face ground and drawn iron to iron, forming 
permanently gas-tight connections. The 
heavily ribbed heating surface affords ap- 
proximately twice the heating surface pre- 
sented by smooth castings of similar design. 
The alternating concave and convex con- 
struction provides extensive flue travel. 


Gas Era Furnaces are suited to both gravity 
and blower circulation. 


See the Complete Display of 


GAS ERA FURNACES 
and BOILERS 


Booth 30, Natural Gas Exposition, 
San Francisco, Aug. 31 to Sept. 5 
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WHY NOT FOR YOU? 


ALCO 


or 
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practically everlasting. Fels ee 
FOR ARTIFICIAL : FOR NATURAL 
U. S. Pat. No. 1498644 Specify U. S. Pat. No. 1769831 


ALCO Type-C Tips 


1431 Williams St. 


ovens, soft metal ovens, etc. 
otherwise 
= clogged. It is preferable to 
| metal 

a where natural gas is used 
and, barring accidents, is 


[AVA 


PILOT TIPS AND BURNER HEADS 


Innumerable Styles Are Being 
Made by Us for 


Gas Appliance Manufacturers 


T INDUSTRIAL GAS BURNERS FOR PIPE BURNERS 


Our patented lava tips for natural and manufactured gas are specified 
for many industrial uses, including smoke houses, core ovens, japanning 


The lava tip will not corrode, oxidize, soot 
become 


tips, particularly 


ALCO Type-N Tips 


Send for New Gas Book No. 31 


AMERICAN LAVA CORPORATION 


Chattanooga, Tennessee 


nox OA rss 


The Original Rust Preventive 


WATER SEAL 


The following’ report from 
Dearborn Representative E. A. 
Canavan describes the effectiveness 
of protection to gas holders afforded 


by NO-OX-ID Water Seal: 


2 6, Sete , Assistant 
Superintendent of Gas Plants, ad- 
vised today that in November 1930, 
they treated a 3,000,000 foot gas 
holder with NO-OX-ID Water Seal 
No. 3. They are so well satisfied 
with the results obtained from the 
use of this material that they have 
ordered four drums of NO-OX-ID 
Water Seal No. 3 to be used at their 
ue wie plant, and will also order 
NO-OX-ID Water Seal for their 
other three plants. 


Dearborn Chemical Company 
LOS ANGELES: 
807 Mateo Street Phone TRinity 3385 


SAN FRANCISCO: 
421 Bryant Street Phone DAvenport 658 


bd 
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ELECTROGAS announces the 
completion of the first unit 
of its new factory, speeding 
up production to care for 
increasing demand 


Write for Our 
Attractive Dealer = 
Proposition 


ELECTROGAS FURNACE CO. 


466 Sutter St., San Francisco 


Factory 
Bay Shore Boulevard 
San Francisco 


WESTERN GAS 


Pacific Pipe & Supply Co. 


Publishes Two New Brochures 


During the month of July Pacific Pipe & 
Supply Co., Los Angeles, Calif., brought two 
new publications from the press. 

Catalog “H” describes Papico orifice meter 
assemblies, orifice discs, straightening vanes, 
and Perfection duplex traps. This catalog 
incorporates a bulletin on Papico Natural 
Gas Odorizing systems published in June. 

Bulletin O-2 is called “Papico Natural Gas 
Odorizing Systems,” and gives in addition 
to the data published last month, a flow 
diagram together with a list of parts and 
prices. 

Copies may be obtained by addressing the 
company at 1002 Santa Fe Ave., Los Angeles. 


Cherokee to Storm Lake Line to 
Get Under Way in the Fall 


Northwestern Light & Power Co., and its 
subsidiary the Iowa Railway and Light 
Corp., headquartered at Cedar Rapids, Iowa., 
plans to begin construction in the early Fall 
on a gas transmission line from Cherokee to 
Storm Lake, Iowa, according to John M. Dra- 
belle, mechanical and electrical engineer for 
the company. ‘The company operates a man- 
ufactured gas plant at Cherokee. 


Oklahoma Natural Offers Picnic 


Facilities to Public 


Oklahoma Natural Gas Corp., Tulsa, Okla., 
has opened its Settle compressor station prop- 
erty 18 miles northeast of Tulsa for a picnic 
ground for civic clubs or others desiring its 
use. The property has a swimming pool, 
shade trees, benches and tables, and an oven 
for cooking. The only restriction placed on 
its use is that conflicts be avoided by arrang- 
ing dates for the use of these facilities. 


Central Illinois Public Service 
Building Line to Macomb 


Central Illinois Public Service Co., Spring- 
field, Ill., is constructing a gas transmission 
line from Canton, IIl., to Macomb, a dis- 
tance of approximately 40 miles. Gas from 
the plant at Canton will serve the town. 


‘Cuba, Lewistown and Havana all have gas 


service through a line from the Canton plant 
completed recently. 


E. L. Mills Now Vice-President 
of Bastian-Blessing Co. 


Ellsworth L. Mills, formerly sales manager 
for the Bastian-Blessing Co., maker of weld- 
ing and cutting equipment has been elected 
vice-president of the company. Mr. Mills 
continues in charge of sales. 


United Buys Hodge- 
Jonesboro Gas Co.'s Interests 


The Hodge-Jonesboro Gas Co. of Jones- 
boro, La., has been sold to the United Gas 
Public Service Co. The Jonesboro company 
owned a line from the gas fields in Ouachita 
Parish through Jackson to Hodge, and 
Jonesboro. 


Quota Doubled at Enid, Okla. 


The sales department of the Oklahoma Nat- 
ural Gas Corp., at Enid, Okla., reports that 
the quota of gas appliances sales for the 
month of June was more than doubled. C. 
R. Shiers is manager for the company in the 
Enid district. 


‘h Oba, 
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PAYNE offers... 
as. 


warmth in the living 
room — without 


Luxury 
at low 
cost! 


Warmth circulated 
through the sleeping 
rooms. Fresh, pure 
air, warmed to ex- 
actly the right tem- 
perature, safeguard- 
ing health. 


a _ The simple, attractive lines of the 1931 

= model Payne Console Heater blend ad- 
mirably with modern home furnishings. 
This combined with the same sturdy, 
quality construction found in all Payne 
products offers you a cabinet-type heater 
you can get back of and push, and push, 


and PUSH! 


THE PAYNE CONSOLE HEATER fills a 

long-felt need—offering new beauty and 

comfort without extravagance—that 

spreads the heating load over ten to 

twelve months of the year. See it and | 
you will agree that it gives you all-season 

selling possibilities no other heater de- 

signed for a similar purpose affords! 

Full details on request. 


Payne Heat 


? Y ihe » PAYNE FURNACE & SUPPLY CO., Ine. ey ern 

Floor Furnaces 

ak hs | Wza Beverly Hillis, California Genet Pormasss 
There is a “Payne Heat” System for Every Building and Climate! yee uenonn 
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101-B Faucher Gas Burner 
applied to 
6 H.P. Upright Boiler 


Preven very efficient and economical. Also 
excellent for varnish kettles. Operates noiselessly. 


FAUCHER GAS BURNER, INC. 
a, P. O. Box 5031 DALLAS, TEXAS 


Newman Gas Equipment Co. 


Industrial and Commercial Burners 
Upshot Burners for Ideal Boilers 


Bailey Regulators for Gas Fuel and Pressure Regulation 


San Francisco Ph. GA 7833 


447 Sutter Street 


McDonald Ovens Are 


Gas Business Builders 


In keeping with the modern trend in 
all lines, the Bruce McDonald Company 
is making it possible for the progressive 
baker to enjoy the benefits and efficiency 
of gas heat. The 1931 McDonald-Made 
Meek Reel Oven has thermostatic heat 
control and is economical enough in its 
fuel consumption to make it a practical 
oven for the average baker. We will help 
you sell the bakers in your community on 
burning gas. Send for complete informa- 
tion. Use the coupon below. 


Bruce MCDONALD COMPANY 


Also Kansas City, Mo. 
ose meet RED DEVIL 
OVENS 


(Warehouse stock and branch office in Los Angeles) 
BRUCE McDONALD CO. 
2019 Washington St. 
Kansas City, Mo. 
Please send me complete information on McDonald-Made Meek Reel Ovens 


and on Red Devil Cabinet Ovens. 
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Personne! Changes Announced 
for Oklahoma Natural 


P. V. Root, assistant manager of the 
Oklahoma City district of the Oklahoma 
Natural Gas Corp., has been appointed 
manager of the Muskogee district to succeed 
W. M. Baker, who has been called into 
the general offices of the company at Tulsa. 

Mr. Root has been with the Oklahoma 
Natural system since May, 1920, working 
in the Tulsa city office until his transfer 
to Oklahoma City as chief clerk in Janu- 
ary, 1928. Three months ago he was made 
assistant district manager at Oklahoma City, 
where his place will be taken by Thomas H. 
Sterling, of the new business department. 
Mr. Sterling was chief clerk at Enid until 
the spring of 1929, when he was transferred 
to Oklahoma City. He will be succeeded by 
H. B. Dove, of the industrial department. 

Announcement of these changes was made 
by E. A. Olsen, executive vice-president, the 
appointments being effective July 11. 


Reynolds Regulator Appoints 
Southwestern Representative 


In order to maintain a closer contact 
with its trade, Reynolds Gas Regulator Co. 
of Anderson, Ind., has announced the ap- 
pointment of Seidenghanz & Co., with offices 
in the Second Unit of the Santa Fe Building, 
Dallas, Texas, as Southwestern representa- 
tive. The states coming under the supervi- 
sion of Seidenglanz & Co. include New Mex- 
ico, Arizona, Texas, Oklahoma, Arkansas, 
Louisiana. <A part of Old Mexico is also 
included. 


Inglewood District Office of 
L. A. G. and E. Nearing Completion 


Construction on the Los Angeles Gas and 
Electric Corp.’s new Inglewood office is pro- 
gressing rapidly, with completion scheduled 
for early fall. The new Inglewood district 
ofice will be a “Class A” structure, two 
stories in height, with mezzanine. The com- 
pleted project represents an expenditure of 
approximately $225,000. Upon completion 
the new district office will replace the pres- 
ent local branch office. 


Montana Communities Gas Co. 
Files Incorporation Papers 


Articles of incorporation have been filed 
by Montana Communities Gas Co., Ltd., 
headquartered in Lewistown, Mont. Direc- 
tors are named as C. O. Moore, H. L. De- 
Kalb, J. L. Jolley, O. W. Belden and E. L. 
Wetmore. 


Bradburn Now Manager at 
Crystal City, Texas 


L. C. Bradburn of Del Rio, Texas, has 
been appointed manager for Texas Gas 
Utilities Co. at Crystal City, taking the post 
left vacant by the resignation of W. S. Sims. 


Williston-Minot Line Construction 
Postponed Until 1932 


Montana Dakota Power Co., headquartered 
at Minenapolis, Minn., has postponed con- 
struction activities on the line from Willis- 
ton to Minot, N.D., until next spring. 


Mason, Ill., Gas Franchise Granted 


Central Illinois Public Service Co., Spring- 
field, Ill., has been granted a franchise for 
the service of gas in Mason, Ill. 
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Test these improved SPARK heaters in your own 
laboratory at OUR expense... Send the coupon »~ 
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Your tests 
of these new 


SPAKK 


Gas Circulating 


HEATERS 


will point the way to increased 


No. 603-C gas heater sales this Fall 
B. I. U. Rating 35000 In a modern gas heater you expect beauty. The new 
ee : SPARK models give you this, together with prac- 
tical efficiency, scientifically correct design, and 
Both heaters shown here are in full patented, exclusive features that only SPARK can 
enamel finish, in deep, rich grained offer. We urge you to test the SPARK in your 
Walnut color tones. Also furnished in own laboratory, at our expense. Note the ease and 


solid black Ebonite finish. Heater No. 
604-C, with B.T.U. rating of 40,000, is 
supplied in the Walnut finish. 


simplicity of operation, the exclusive SPARK 
safety features, the exclusive SPARK streamline 
principle of fresh air circulation, which circulates 
a large volume of WARM, healthful air, instead of 
a small volume of HOT, devitalized air. Write for 
information or, better still, send the coupon for a 
test of your own. 


LU MANUFACTURED BY 
BrayCo. 


Oakland Ca 


SAN FRANCISCO LOS ANGELES 
180 New Montgomery St. 7000 Avalon Boulevard 
PORTLAND SEATTLE 


330 Union Ayenue, North 1016 First Avenue, South 


This will prove SPARK superiority! 


| | 
| Hammer-Bray Company, | 
| Oakland, Calif. 
I Send me, charges prepaid, sample Model No. 
| Circulating Gas Heater, with privilege of returning, 
I 
| 
| 


with no obligation to us. 


No. 602-C 
mm B. T. U. Rating 25000 


(Patents Pending ) 


Name 


Address 
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The Pittsburg 


A 
Famous Boiler 


The crowning engineering achievement in the 
gas boiler industry has been the design and 
perfection of the famous “Pittsburg” Boiler, 
the most advanced gas-fired house-heating 
boiler of the day. 


Hundreds upon hundreds of installations have definitely proven the superi- 
ority of the “Pittsburg,” achieving a fame that is rapidly spreading to all parts 
of the country. 

Back of the design and construction of the “Pittsburg” Boiler rests the 
manufacturing resources of the worlds’ largest water heater manufacturers— 
The Pittsburg Water Heater Company. 

The “Pittsburg” label on these boilers is your assurance of the highest 
mechanical and engineering perfection, a service organization that extends 
into every town and city of any importance in the land, and an iron-bound 
guarantee of proven dependability. 

Just as “Pittsburg’’ Water Heaters have demonstrated their superiority, so 
you will find “Pittsburg” Boilers rendering unsurpassed service wherever in- 
stalled. 


Write for booklet, prices and discounts. 


“Efficient House Heating With Gas.” 
“Pittsburg House Heating Boilers.” 


Pittsburg Water Heater Company 
Factory and General Office: Pittsburgh, Pa. 
Offices in all principal cities. 


New low Kates 


//7 


HOLLYWOOD 


For smart living...this exclusive 

apartment hotel in the heart of the 

famous Wilshire District, over- 

looking beautiful Westlake and 
Lafayette Parks. 


Right in the heart of 
Hollywood—with 
interesting places to 
go—people to see 
3 9:Q) and things to do. 


Write for Booklet. Vacation Burean 


ROOSEVELT 


Phil Poirier, Manager c= HOTEL === 


ROBERT J. McCABE, Manacer 
ems an CALI FORNIA 
2619 WILSHIRE Cd 


LOS ANGELES 


Rates on Application 


WESTERN GAS 


Testing Northeastern Colorado 
District for Natural Gas 


Eastern Colorado Gas Co., associated with 
the Reiter Foster Oil Co. in developing the 
northeastern Colorado district for gas, is 
carrying on franchise work in the territory. 
Franchises have been applied for in Hilrose, 
Crook, Ovid, Fleming, Holyoke, Akron, Sedge- 
wick, Otis, Fort Morgan, Julesburg, Haxtum, 
Yuma, Eckley and Wray. 

If a dependable supply of gas is de- 
veloped through the drilling operations of 
the Indian Territory Illuminating Oil Co., a 
line will be constructed to serve these towns. 
The latter company is drilling a test well 
near Fort Morgan at the present time. The 
Reiter Foster Oil Co., has a 25 per cent 
interest in this well. Reiter Foster is also 
drilling for gas near Orchard, Colo. 


Johnson Gas Appliance Co. 
Names Eastern Distributor 


A connection has just been completed 
whereby R. M. Henshaw & Co., 250 Stuart 
Street, Boston, Massachusetts, will represent 
the Johnson Gas Appliance Co. throughout 
the New England States. Mr. Henshaw for- 
merly represented the Johnson Gas Appliance 
Co., through his connection with the Eastern 
Service Co. of Boston. 


W. J. Young Is General New Bus. 
Mgr. for Oklahoma Natural 


W. Jennings Young, formerly assistant to 
Vice-President R. W. Hendee of Oklahoma 
Natural Gas Corp., Tulsa, has been appointed 
general new business manager for the Okla- 
homa Natural system, heading a department 
recently created by the company. 


W. L. Buelow Now Manager for 
Municipal at Hillsboro, Texas 


W. L. Buelow, formerly assistant manager 
of the Municipal Gas Co. at Wichita Falls, 
Tex., has recently been made manager of 
the Municipal ofhce at Hillsboro, Tex. Leo 
Loney, formerly manager of the Hillsboro 
office, has been transferred to Wichita Falls. 


Constructing Plant for 
Manufacture of Carbon Dioxide Ice 


The Estancia Valley Carbon Dioxide De- 
velopment Co. has been organized for the 
purpose of developing a supply of carbon 
dioxide gas near McIntosh, N. M. The Witt 
Ice & Gas Co. has been organized by the 
same interests to build an ice plant for the 
manufacture of carbon dioxide ice and other 
products. 


California Fuel Gas Corp., Lid. 
Is Newly Organized 


California Fuel Gas Corp., Ltd., was 
recently organized, with Cyril Wigmore, 
Jay L. Cross, Geo. Ring, N. E. Grable and 
Rush M. Blodget named as the incorpor- 
ators. The company owns gas producing 
acreage in the Buttonwillow and Dudley 


Ridge fields. 


Add 16,000,000 c.f. Load 
at Springfield, Mo. 


Springfield Gas and Electric Co., Spring- 
field, Mo., recently completed construction of 
a 6-inch line to serve _the Marblehead Lime 
Co.’s plant. Consumption at the plant is ex- 
pected to reach 16,000,000 cubic feet of gas 
daily. 
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“Thee ELECTROLUX 


has put romance and drama 


into the gas industry © 


SaYS 
MR. C. N. LAUER, President 
Philadelphia Gas Works Company 


‘bine GAS REFRIGERATOR has done what 
no other appliance could do during the last ten 
years,’ claims Mr. C. N. Lauer, President of the 
Philadelphia Gas Works Company. “For no other 
application of gas carries the romance, the interest, 


the news-value of freezing with heat. 


‘Tn addition, every installation is a good-will builder 
and gives the gas company an opportunity to dem- 


onstrate its willingness and ability to render service 


to the public.” 


y 7 y 7 7 


People today want the newest in everything. Is there 
anything more modern than gas refrigeration? This 
idea that gas refrigeration is the latest and best helps 
people believe other gas appliances are the latest and 
best, too—leads logically to the all-gas home. That’s 


why so many gas officials regard every Electrolux as 


an ambassador of good-will. 


° , : . , "I A tiny gas flame takes the place 
Getting these good-will builders on your lines is fh itineing pam 


made a lot easier when you use the carefully worked 


out plans, catalogues and newspaper announcements fk LE CTRO L : | \ 
which are available for the asking. For worth-while 
co-operation, write to Electrolux Refrigerator Sales, rus OL REFRIGERATOR 


Inec., Evansville, Indiana. 
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Women's Committee of Coast Counties 
Completes Fourth Year 


The Women’s Committee of the Coast 
Counties Gas and Electric Co., Santa Cruz, 
Calif., has completed its fourth year of active 
organization. The anniversary was cele- 
brated by a dinner and theatre party. The 


THE BABY DIGGER MADSEN 


The Ideal Modern Way 
To Dig Gas Trench! EFFICI- 


Cleveland Baby Diggers are un- 


equalled for downright usability ENCY committee includes the women employees of 

one Sr aamaenasieliis <> encndendent Santa Cruz, Hollister, Watsonville and Gil- 

ough — fast — dependable. Pre- roy. 

cision built of finest materials. A q G The Women’s Committee has taken interest 

wheel type trencher on full crawlers. Helps to ell as in first aid work and is about to complete a 

You'll find Cleveland Trencher hein oe 
course of training under the supervision of 


pioneering the features that count. 
Write for particulars. 


James Barrington, company safety supervisor. 


Where there is an alternative, At the finish of the classes certificates will be 
Madsen efficiency in gas-fired issued and a First Aid Team will be organ- 
equipment helps to swing the ized to give demonstrations before school 


children and service clubs in connection with 


decision to gas. 
a group of safety first talks that have been 


Madsen gas-fired kitchen equip- planned by Mr. Barrington. The object of 
ment for hotels and restaurants these talks and demonstrations is to educate 
is rapidly replacing appliances the public as to the safe way to handle gas 
burning other types of fuel and electric appliances. 
wherever gas has been made 
available. 

Operating Headquarters for 
Complete literature on every Texoma Opened in Amarillo 
class of heavy-duty equipment is 
available. Permit us to coop- Operating and producing headquarters 
erate. for Texoma Natural Gas Co. have been 


opened in Amarillo, Texas. The company 
is afhliated with Continental Construction 


Corp., both maintaining general headquar- 
ters at Chicago, Ill. J. C. Dickinson, Jr., is 

THE CLEVELAND in charge of the new office. 
TRENCHER COMPANY IRON WORKS, Ltd. 


“Pioneers of the Small Trencher” 


Simons Now General Manager 


: P. O. Box 601, Huntington Park, Calif. 
_, Sse St. Chale a eth ae ten damien) Houston Gas and Fuel Co. 
eveland, o, U. S. A. : RP : 
Distributed By — yg hang Pena gonad K. L. Simons has been named general man- 
Edward R. Bacon Co., San Francisco, Cal. ~ i. ; ager of the Houston Gas and Fuel Co. with 


headquarters in Houston. Mr. Simons was 
headquarters in Houston, being promoted 
from the post of assistant general manager. 
Mr. Simons was at one time manager of the 
old El Paso Gas Co. 


Home Natural Gas Co. in 
Construction Activity 
| Home Natural Gas Co., Winfield, Kan., 
: is replacing 10 miles of its natural gas line 
near Winfield, and will build two new com- 
pressor units there. Cost of the work is es- 
timated at $100,000. 
Wood to Manage Seminole Gas Co. 


Reg. U. S. Pat. Office Bert Ma Fort cay Aba has owe 
: appointed local manager of the Seminole 
U.S. and Foreign Patents Granted Gas Co., Seminole, Okla., succeeding A. D. 


English, who has been transferred to a man- 
agership in the Texas district. 


Red Lodge Permit to Montana Power 


Montana Power Co., headquartered at 
WILLIAMS Butte, Mont., has been given a franchise to 

serve natural gas in Red Lodge, Mont. The 
town is on the route of the Dry Creek-to- 


GAS STRKAM RADIATOR Bozeman carrier being completed by the 


company. 


Made in 22 sizes from 26 to 180 feet of rating. 
Oklahoma Natural Gets Morris Permit 


IMMEDIATE HEAT AUTOMATIC LIGHTER Oklahoma Natural Gas Corp. was awarded 


a renewal of its franchise at Morris, Okla., 


Improved Combustion. Positive Gas Control. at an election July 29. The franchise was re- 
Write for descriptive matter and prices. newed for 25 years. 
WILLIAMS RADIATOR COMPANY Liberal Gas Co Gets Haskell Permit 
1865-1873 Cordova St. Los Angeles, Calif. Liberal Gas Co., headquartered at Has- 


kel, Okla., has been granted a franchise to 
serve natural gas in Haskell. 
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A Modern Range for the Modern Fuel 


—__ 


ie 2 Z| 
ei 
BOS AaE 


Patents Pending 


| Spe CHEF is not merely a single gas range, but a complete, balanced line. It is a 


strong line because it is the culminating achievement of thirty years of maintained 


leadership in the gas range field. 


It is a popular line for any utility because it is the only line that has a model in the new 


vogue at every price from $54 to $215 retail. 
The first official showing of the MAGIC CHEF was held at the Pacific 


Coast Gas Association Convention in Del Monte two years ago. Since AT the Gas Exhibit, Booths 
then its acceptance throughout the country has been universal. In 39 and 40, will be shown 
one stroke it established gas as the modern fuel, made the ordinary a representative line of 


gas range old fashioned, and provided a new conception of beauty the entire MAGIC CHEF 
family. The latest models 


in the kitchen that has been widely imitated since that time. BES REET 
Yet only MAGIC CHEF has developed a complete line in this new potann Anat on gg " 
° ° ¥ e oO 

modern trend—only MAGIC CHEF has the superior efficiency Ue tA aricept 
; will be particularly inter- 

features and advantages that have so completely popularized this Bae ge Oy re 


600—the ultimate in mod- 


new range in the public eye. 
ern gas range design and 


construction. 


j ; 4 4 
AMERICAN STOVE COMPAN 
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It Keeps the DISCHARGE 


THROTTLING 
REGULATOR 


NE of 40 regulators 
() produced with skill 
and care by the pio- 
neer gas regulator manufac- 
turers of America. C-F pro- 
ducts, in range and applica- 
tions, encompass all practi- 
cal requirements. 


From Compressor 


CONSTANT 


| HEN discharge 
pressure rises, suc- 

tion is throttled. Thus 
discharge pressure cannot 


exceed a fixed point. 


Built especially for this 
service, the C-F Throt- 
tling Regulator is entirely 
dependable in uniformity 
of action. With perform- 
ance always punctual as 
well as precise, it permits 
ideal compressor operat- 
ing conditions insofar as 
constant discharge con- 


trol is any factor. 


The Chaplin-Fulton Mfg. Co. 


Organized 1884—Oldest Builders of Gas Regulators in the Country. Built in all Sizes 


From 1 Inch to 24 Inches; For All Service. 


28-40 Penn Avenue 


1 oz. up to 2,000 lbs. Pressure to Square Inch. 


Pittsburgh, Pa. 


REPRESENTATIVES: 


WESTCOTT & GREIS, Inc. 
Sales and Service 
Dallas ~— Los Angeles — Tulsa 


JNO. W. CRAWFORD 


Sales Engineer 
1855 Industrial Street Les Angeles 


PARSONS ENGINEERING CO. 
Or Any Jobber 


Los Angeles, Calif. 


San Francisco, Calif. 


| | 
REF RACTORIES for gas appliances 


Space Heater 
Radiants 
Back Walls 
Tunnel! Radiants 
Leaning Baffles 
Radiant Sticks 
Burner Tips 
Skeleton Cups 


Genceraco Refractories are made in all 
shapes and sizes, in color and in dense 
as well as pcrous materials. These re- 
fractories are unusually resistant to 
thermal shock and are physically strong 
Now is the time to check over your re- 
fractory costs and quality. May we send 
you a quotation on your requirements? 


GENERAL CERAMICS COMPANY 
71 West 55th St., New York, N. Y. 


WESTERN GAS 


Classified 
Advertising 


Classified advertising five cents per 
word; minimum $2.00 per insertion. 
Situation Wanted advertisements up 
to 50 words will be published three 
consecutive issues without charge. 
Small professional cards 1-in. deep by 
21 ems wide are $5.00 monthly on 12- 
time contract. 


URE 


z 
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SITUATIONS WANTED—MALE 


Accountant and auditor with over 25 
years experience, desires position. Appli- 
cant is experienced in practical diversified 
accounting with public utility companies, 
particularly gas and oil. Can take complete 
charge of department, and can furnish finan- 
cial statements and all necessary reports. Will 
work for a moderate salary and can supply 
excellent references. Address Box E-151, 
Western Gas, 124 West Fourth Street, Los 
Angeles, Calif. 


Salesmanager and supervisor experienced 
in merchandising and promotional work, de- 
sires position. Has also had experience in 
domestic and commercial sales of load build- 
ing appliances. Prefer to locate in central 
states in natural gas area where there is 
opportunity to promote extensions and build 
up sendout. References furnished. Address 
Box 143, Western Gas, 124 West Fourth 
Street, Los Angeles, Calif. 


Gas engineer—iechnical graduate, married, 
experienced in operation of coal and water 
gas plants, distribution, plant design and 
construction, expert operation and appraisals, 
desires connection with operating or engi- 
neering company. Address Box E-145, West- 
ern Gas, 124 West Fourth Street, Los An- 
geles, Calif. 


Gas heating engineer-salesman; _ expe- 
rienced in layout, estimating, design and 
installation. Twelve years of heating ex- 
perience; 3 years manufacturer’s representa- 
tive on coal furnaces; 2 years on natural gas 
change over. Familiar with competitive fuels. 
Address Box E-141, Western Gas, 124 West 
Fourth Street, Los Angeles, Calif. 


Position wanted by experienced’ engi- 
neer in either natural gas compressor station 
or gasoline plant. Applicant has had over 
8 years experience in both plant operation 
and construction, and would prefer to locate 
in the Western area, but will go anywhere. 
Address Box E-149, Western Gas, 124 West 
Fourth Street, Los Angeles, Calif. 


Salesman and engineer, now employed, 
wishes to make change. Age 36, college 
graduate in mechanical engineering. Ap- 
plicant has had 12 years experience in sell- 
ing and supervision in the natural gas indus- 
try. Would like to connect with company 
interested in gas development or public util- 


ihe wae celine: WE ee 
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nother sales-making victory 


for IDEAL GAS BOILERS! 


New York & Queens Gas Co. 


increase their annual load 105 


million cu. ft. by selling 500 Ideal 


Gas Boilers to Long Island builder. 


On June 28, Rodman & English opened a new sub-division in 
Auburndale Park, Flushing, L. |., featuring all-gas equipment in 
homes selling for less than $9,000. 


With the low price of these homes, the great convenience of 
automatic gas heating is doubly attractive. On the day the pro- 
ject was opened, 5,000 people visited Auburndale Park. And 12 
homes were sold immediately! 


Heating equipment is being furnished by the New York 
& Queens Gas Company, subsidiary of the Consolidated Gas 
Company of New York, who estimate that this sale (Ideal Gas 
Boilers alone) will increase their gas load 105,000,000 cubic feet 
annually. They ascribe to two factors Rodman & English's selection 
of 500 Ideal Gas Boilers: 


1. A dependable, fully approved boiler 
priced to satisfy moderate incomes. 


2. A reasonable house-heating gas rate. 


Given a good heating rate and Ideal Gas Boilers, any gas com- 


Visit the Ideal 
epee pany has a powerful house-selling feature to offer to contractors! 


Gas Boiler 
booth at the Push Ideal Gas Boilers with contractors in your locality! Write 


Convention. us for full details of how this sale was made. 


AMERICAN GAS PRODUCTS CORPORATION 


Divisionof AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 


704 CHRYSLER BUILDING : , ; , , NEW YORK, N. Y 
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Largest Exclusive Exhibit 


of 
Nalirial Gaz. 
HEATING EQUIPMENT 


in San Francisco 


Distributors of the Following Leading Makes 


Aladdin — Standard — N.G.E. — Webster — Janitrol 
Surface Combustion—Ruud—Fraser—Humphrey—PHP—Petro 


Homes, Apartments 


Buildings 


Serving California 


Since 1903 


A. E. MacINNIS, Vice President and General Manager 


ROLEUM HEAT andPower ©. 


OF CALIFORNIA 
SAN FRANCISCO SAN MATEO 
12 Third Ave. 


Van Ness & Jackson 


OAKLAND 
3810 Broadway 


Reynolds Products— 


artificial or natural gas. 


GQVERNORS — Intermediate 
Holder, Toggle Type Street. 


REGULATORS — High Pressure Service, 
Service, High Pressure Line, Single and Double 
tation. 


VALVE—Automatic, 


Pressure, Triple 


Quick-Closing Anti-Vacuum, 


Reynolds Gas Regulator Co. 


Anderson, Indiana 


422 Dwight ee ene City, Missouri 
Second Unit Santa Building—Dallas, Texas 


Products for all kinds of Pressure Reduction—for either 


Outlet, 


Low Pressure 
District 


Relief. 


Gentlemen: 
Kindly send me a sample 


can and full details regarding A- B Vit 


The New Porcelain Enamel Cleaner 


No obligation, of course 
Clip and mail today to 


A-B STOVE CO., Battle Creek, Mich. 


WESTERN GAS 


ity. Experience record and references can 
be furnished. Address Box E-147, Western 
Gas, 124 West Fourth Street, Los Angeles, 
Calif. 


Experienced town plant manager desires 
position. Can handle commercial and indus- 
trial jobs or act as sales manager. Under- 
stands fully the distribution and sale of nat- 
ural gas, and has good record. Address 
Box E-135, Western Gas, 124 West Fourth 
St., Los Angeles, C Calif. 


Man, 27 years old, strong, energetic, single, 
desires position. Has had over two years 
experience with gas company as line inspec- 
tor, having worked during period of laying 
the line. Has been boss in lumber camps 
and held other similar occupations. Address 
Box B-133, Western Gas, 124 West Fourth 
Street, Los Angeles, Calif. 


Accountant, with 10 years experience in 
all branches of public utility accounting in- 
cluding both gas and electric utilities, desires 
position. Applicant is 30 years of age and 
is capable of office management or any other 
utility accounting work. Can furnish refer- 
ences. Addresses Box E-137, Western Gas, 
124 West Fourth Street, Los Angeles, Calif. 


Man with 7 years experience in orifice 
meter work desires to make a change in lo- 
cation. Applicant has had technical educa- 
tion. Address Box E-139, Western Gas, 124 
West Fourth Street, Los Angeles, Calif. 


Position wanted as manager of gas prop- 
erty, 20 years’ experience in coal, water, 
and natural gas distribution, high and low 
pressure. Applicant has excellent record as 
merchandiser. Can report at once. Address 
Box E-153, Western Gas, 124 West Fourth 
Street, Los Angeles, Calif. 


Sprague Meter Co. Issues Catalog 
on New Sprague Lines 


Catalog No. 16 of the Sprague Meter Co., 
Bridgeport, Conn., has just come from the 
press and is ready for distribution. The new 
brochure covers the line of Sprague Stan- 
dard Dreadnaught and special cast iron gas 
meters for manufactured, natural, butane-air 
and propane gas. Copies may be obtained 
by addressing the company at the above 
address. 


Montana Power Co. Files 
Rate Schedule for |! Cities 


A schedule of natural gas rates in 11 
Montana cities has been filed with the state 
public service commission by the Montana 
Power Co. of Butte. 

An initial charge of $1.25 will be made, 
and the initial base rate will be 45 cents per 
m.c.f. 


Apply to Serve Meeteetse, Wyo. 


Stamm and Wilke of Cody, Wyo., have 
applied for a franchise to supply natural 
gas to the town of Meeteetse in Park county, 
Wyo. Supply is expected to come from 
either the Buffalo or Oregon Basins. 
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Direct from the Architects 
to the Building Industry comes 


ARCHITECTS DAILY REPORTS 


EXCLUSIVE—CLASSIFIED—BONA FIDE—COMPLETE 
SOLD WITHOUT ADVERTISING OBLIGATIONS 


A Daily Advance Report Service of Complete Data on Southern California 


Construction Projects 


The Architects Bureau, Ltd., has authorized the DAILY publica- 
tion of all bona fide information pertaining to jobs in the offices of 
members of the STATE ASSOCIATION OF CALIFORNIA 
ARCHITECTS, Southern Section, for the benefit of the industry in 
Southern California, as it becomes available from members. Each 
job will be listed separately on individual slips of uniform size, stat- 
ing the type of project, location, dimensions, number of stories, name 
of owner, architect, engineer and the status of the work from the con- 
templated stage to the building’s completion, and other additional 
information. All information will be verified before being published. 


Reports will be classified so that subscribers will receive only infor- 
mation in which they are vitally interested. 


ARCHITECTS DAILY-REPORTS is being made available 
through the cooperation of the Architects. It is felt that this offers 
each contractor, sub-contractor, manufacturer and material dealer 
more complete and accurate information than has heretofore been 
possible, and will thus eliminate unnecessary and costly calls, both 
‘phone and personal, which at present consume so much time and 
energy of all concerned. The Architects will participate in the 
profit of ARCHITECTS DAILY REPORTS and these profits 
will be used, through the STATE ASSOCIATION OF CALI- 
FORNIA ARCHITECTS, Southern Section, for the advancement 


of the architectural profession and the industry in general. 


Place your order for ARCHITECTS DAILY REPORTS Now. Call 
or write CONSTRUCTION REPORTS, Inc., 124 W. 4th Street, Los 
Angeles, Telephone Michigan 1481-1482-1483. Harry Green, 


Vice-President and General Manager. 


The Officers and Directors of the Architects Bureau, Ltd., are as follows: 


ott a ROBERT H. ORR Directors HAROLD E. BURKET 
Chairman of the Board Vice-President " : Ventura 
Los Angeles Los Angeles G. STANLEY WILSON L. G. SCHERER 
Riverside - / 
A. M. EDELMAN H. C. CHAMBERS Los Angeles 
President Secretary-Treasurer LOUIS J. GILL RICHARD C. FARRELL 


Los Angeles Los Angeles San Diego Alhambra 
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Sprague Semi-Chrome Leather 


Resists Acids and Boiling Water 
Now Used in All 


Sprague Meters and Regulators 


May we send you samples and data? 


The Sprague Meter Co. 


BRIDGEPORT, CONN. 


Los Angeles, Calif. San Francisco, Calif. Newark, Ohio Davenport, lowa Houston, Texas 


Specifications as Ordered by Leading Chefs 


HAVE YOU SEEN THIS WEDGEWOOD 
SEMI-HEAVY DUTY 
RESTAURANT GAS RANGE? 

Two Ovens and With or Without High Shelf 


Four extra large eight inch burners and double polished 
griddle, size 27!/4, x 25!/, inches. The extra heavy top 


grates allow the use of four |5 inch stock pots. These : 
open top grates are in sections |2!/5 x 12!/> inches. Large, ! : \ —_ # 
heavy valves. Also large oven, 24 inches deep, 22 inches ; er ee a 


wide and 14 inches high. Heavy oven linings and extra 
reinforced oven bottom. Flue concealed within double 
wall of high shelf. Extra deep, roomy shelf. Chromium 
trimmed high shelf and manifold. Ovens supported by 


No. 402-2 Wedgewood Semi-Heavy Duty Restaurant Gas Range with 


heavy angle-iron frame. Heavy oven doors and rein- High Shelf. 
forced hinges. May be equipped with Rutz lighter if 
desired. NO. 401I—ONE-OVEN RANGE 


WITH OR WITHOUT HIGH SHELF. 
JAMES GRAHAM MANUFACTURING CO. Hees | sides 
Largest Stove Manufacturers. in the West Four large eight-inch burners. Oven 24 inches deep, 22 inches wide 
A Pioneer That Is Still a Leader and 14 inches high. 
San Francisco Newark, Calif. Los Angeles ASK THE CHEF WHO USES A WEDGEWOOD 


Pra o Say Bap tee a aati te eRe a") Het aie eS gat aA i sg Suse ae C3 
1 7 ONE DO eye a tale Dyess | DANG te ee SL : 
: Bee Pree aR : Dey a Sg ‘ 
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August, 1931 


Greetines AND 
BEST WISHES TO 


THE 38th ANNUAL 
CONVENTION OF THE 
PACIFIC COAST 


GAS 


ASSOCIATION 


Consider these 


features of the 


ALCO magnetic gas valve! 


Quiet 
Inexpensive 
Will not leak 


Packless 


Power Consump- 
tion only 12 watts 


Furnished for high 
or low voltage 


4a Oo Mh WD — 


A.C. or D.C. 
Size Vn" -1'/2” In- 
clusive 


These are the features that make the Type SG 
Valve an ideal control for domestic gas burners using 
either natural or manufactured gas. Used in con- 
| nections with any standard thermostat, this valve 
| provides a very satisfactory though inexpensive con- 


trol. 


The Type SG Valve can be furnished with an emer- 
gency hand operation feature and a pilot light fitting 


if desired. 


Detailed information is contained in our Bulletin No. 
112 sent upon request. 


Consult our West Coast Representatives, the Pacific 
Scientific Company, 15 Spear Street, San Francisco, 
and 1206 Maple Avenue, Los Angeles. 


If you want ACCURATE metering at 
LOWEST COST, put Robinson Orifice 


Fittings on your gas lines. 


ALCO VALVE COMPANY, Inc, 


2641 Big Bend Boulevard 
Maplewood Branch, P. O. 


Robinson Orifice Fitting Company eis te a 
St. Louis, U. S. A. 


1435 Santa Fe Ave., Los Angeles, Calif., U.S.A. 


Distributors 


| West Coast Representatives: Eastern Office: 


The Foxboro Co., England: ; ; ; . “ ve. 
Foxboro, Mass., Chicago, Dal- Walker, Crosweller & Co. Pacifie Scientific Co ; 433 E Montana « 
las, Houston, Los Angeles, 54-58 Queen Elizabeth St. Los Angeles—San Francisco Philadelphia, Pa. 

Pittsburgh, Tulsa London, S. E. No. 1 

Westcott & Greis, Inc. Canada: 


Dallas, Houston, Los Angeles, 
ulsa 


Peacock Bros., Ltd. 
Montreal, Calgary, Winnipeg 


ROBINSON ORIFICE FITTINGS 


Manufacturer of automatic con 
trol devices for Refrigeration, 
Heating Systems, Air Condition 
ing, Fuel Fired Furnaces and 
Ovens, and Industrial Heating 
Processes. 
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NEMEC yn" EQUIPMENT 
Efficiency {6% > This Chart 


“py 
yl Le | ‘s y 
Nemec Uh We fie : is one of hundreds showing 
li an | performance of NEMEC 
Gas Burners Hf sta burners and draft control 
uty ze Qs HT in a large laundry. Note 
Give the ini” the CO 2 reading during 
: the noon hour when 80% 
Highest Efficiency : of the load is off. 
Wherever Used SS This chart is an average 
chart picked at random. 


NOON 


NEMEC (on ENGINEERS 


WHITTIER — CALIFORNIA. 


Combining Saving 
with Safety 


The odorization of gas with Papico equipment not only affords 
an immediate check on pipe line leaks, but also aids in the pre- 
vention of costly accidents. Your public will appreciate the 
safety of having their otherwise siete natural gas treated to 
give it the smell so generally associated with gas. 


PACIFIC PIPE & SUPPLY CO.., 


Manufacturing and Jobbing Engineers 
1002 Santa Fe Avenue—Los Angeles, California 


in many cases, gas is 


treated prior to trans- 
portation, as this Calli- A | 
fornia oi! field install- 


ation indicates. 


NATURAL GAS 
ODORIZATION EQUIPMENT 


Showing how 


Manufacturers of ; 
closely varia- 


Natural Gas Odorizing System Indirect Non-Liming Water tion in concen- 
Multi-tube Straightening Vanes Heaters tration is fol- 
, ai lowed by vari- 
Perfection Duplex Mercury Pipe Bending, Coiling and ‘Mion tn sum- 
Traps Van Stoning ber of leak 


laints. 
Bulletins on Request complaints 


CEO OR RA ERE REE, CONES ERIN, 


August, 1931 


. 


DIRECTORY 


Byllesby Engineering 
and Management Corporation 


Wholly-owned subsidiary of 
Standard Gas and Eleetrie Company 


231 South La Salle Street, Chicago 
New York Pittsburgh San Franeiseo 


ANNOUNCING 


The Dissolution of the Firm of 
REID & BARTLETT 


whose business will be continued by 
JOSEPH W. BARTLETT 
Consulting Engineer 
Natural Gas 
Tower Petioleum Building Dallas, Texas 


GAS 
PIPE LINE MAP 


Compiled by the Editors of 
WESTERN GAS—Size 45 x45" 


The most comprehensive published; covers 

the 22 western states in detail. Gives gas 

fields, names of natural gas communities; 

sizes of pipe lines and names of pipe line 
companies 


Prices, $1.50, Heavy Bond Paper; 
$3.50, Printed on Cloth 


‘WESTERN GAS 
| 124 West Fourth St. Los Angeles, Calif. 


Gas and Butane industries, send a check for 


rf you would keep in touch with the Natural 
$2.00 to 


WESTERN GAS 
124 West Fourth Street, Los Angeles 


REESE SS SE Rene ER eee ae eee jstieliiaiinamtansdillivit 
RS ie TUE Bee ORE oko a POE EY oN 


SEIS EE EIR ames 


REE SESE EE. eta CPS eRe Sere tt A RO EL 


Subscription Rates: 1 Year $2.00; 3 years $5.00; 
Foreign $3.00 per year 


“Turn her on/ 


No worried looks on the faces of this gang 
when the gas pressure comes on! They know 
every joint of this 2-inch McWane-Pacific 
threaded high-pressure Cast Iron main is 
tight. Recess-threaded (without couplings), 
and every inch everlasting, rust-proof cast 
iron pipe. 


No Coating or Coddling 


MecWane-Pacific Cast Iron Pipe for gas needs no 
special treatment. You lay it and forget it. It serves 
by the century thereafter. 


A JOINT FOR 
EVERY PRESSURE 


There’s a McWane-Pacific pipe or joint for every 
pressure, B. & S., plain-ends, threaded, Flexpan, and 
special joints for every purpose. Pipe sold either 
with or without joints. Get all the facts on McWane- 
Pacific pipe superiority. 


PIPE SIZES: 1% THRU 12 INCHES 


x mrt POURED SIMULTANe 
ECON iii 


co. ay 
BIRMINGHAM — 
ALABAMA 


“4h so 
MOuveD insive AN ™ 
NEW YORK CHICAGO KANSAS CITY 
40 Exchange Place 208 S. LaSalle St. 1006 Grand Ave. 
DALLAS LOS ANGELES SAN FRANCISCO 
1807 Santa Fe Bldg. 417 S. Hill St. 111 Sutter St. 
DENVER PORTLAND, ORE. 
226 Continental Oil Bldg. 611 Spaulding Bidg. 
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TUMAS 


REG.US, PAT.OFF, 


Applying Bitumastic Enamel on 
the Panhandle-Eastern line 


Bitumastic Enamel has not been used to protect all of the big 


gas lines laid in recent years. But the engineers have speci- 


fied Bitumastic Enamel on most of them, either wholly or in 
part. And where in part, invariably on those sections where 


corrosive conditions were considered most severe. 


- ° . : 
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WAILES DOVE-HERMISTON CORPORATION 


17 Battery Place—New York 
Philtower Building—Tulsa 


Philadelphia Cleveland Chicago Houston 
401 N. Broad St. Union Trust Bldg. 20 N. Wacker Drive Petroleum Bldg. 
San Francisco Los Angeles 

2461 E. 8th Street 


345 Vermont Street 


MUELLER G-11115—an excellent 
stop for large industrial users of gas 
burners—for example— in bakeries where 
battery burner installations are used as 
well as home heating plants. This stop 
means that if a battery of burners is 
partially shut off or the temperature 
does not require as much boosting, the 


dial stop affords an accurate check. 
MUELLER quality and workmanship 
throughout. 


Two MUELLER 


Gas Stops of 
true dependability 


Designed for strength to meet the demands of 
high pressure gas systems, these MUELLER 
Gas Stops provide a generous margin of safety. 
All the typical MUELLER manufacturing 
care, precision workmanship and finest quality 
materials are used in their manufacture. To 
really know how fine Gas Stops can be, you owe 
it to yourself 'to investigate those by MUELLER. — 


MUELLER Co. (Established 1857); San 
Francisco, 1072-76 Howard Street; Los Angeles, 


a, ee ee ee eye ce ne 


MUELLER G-11102 Angle Safety 
Stove Stop is an ideal protective measure 
against accidental gas flow. It shuts off 
the supply taking the load off the stove, 


2468 Hunter Street; Dallas, 901 McKinney 
Avenue; Atlanta, 376 Nelson Street, S. W.; 
Branches: New York, Chicago. Factory: De- 
catur, Illinois. Canadian Factory: MUELLER, 
Limited, Sarnia. 


preventing unknowing turning on of the 
stove stops by children or clothing. This 
stop installed on gas stoves eliminates 


an elbow fitting. MUELLER quality 


and workmanship throughout. 


MUELLER 


Trade-mark Reg. U. S. Pat. Office 


DEPENDABLE GAS BRASS 


PANCE 185-97 
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